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A  CHAPTER  IN  DARWINISM. 


IT  is  the  misfortune  of  those  who  study  that  branch  of  science  which 
our  President  has  done  so  much  to  advance — I  mean  the  science 
of  living  things — that  they  are  not  able,  in  the  midst  of  a  vast 
assembly,  to  render  visible  to  all  eyes  the  actual  phenomena  to  which 
their  inquiries  are  directed.  While  the  physicist  and  the  chemist  are 
able  to  make  evident  to  the  senses  of  a  great  meeting  the  very  things 
of  which  they  have  to  tell,  the  zoologist  cannot  hope  ever  to  share 
with  those  who  form  his  audience  the  keen  pleasure  of  observing  a 
new  or  beautiful  organism  ;  he  cannot  demonstrate  by  means  of  actual 
specimens  the  delicate  arrangements  of  structure  which  it  is  his  business 
to  record,  and  upon  which  he  bases  his  conclusions.  It  is  for  this 
reason  that  he  who  would  bring  to  the  notice  of  laymen  some  matter, 
which  at  the  moment  is  occupying  the  attention  of  biological  students, 
must  appear  to  be  unduly  devoted  to  speculation — hypothesis — to 
support  which  he  cannot  produce  the  facts  themselves,  but  merely  the 
imperfect  substitutes  afforded  by  pictures.  It  is,  perhaps,*  not 
altogether  a  matter  for  regret  that  there  should  be  in  one  great 
branch  of  science,  as  there  is  in  biology,  so  very  marked  a  dispro¬ 
portion  between  the  facilities  for  demonstrating  facts  and  the  general 
interest  attaching  to  the  theories  connected  with  those  facts.  We 
may  be  thankful  that  at  the  present  day  we  are  not  likely,  in  the 
domain  of  biology,  to  make  the  mistake  (which  has  been  made  under 
other  circumstances)  of  substituting  the  mere  inspection  and  catalogu¬ 
ing  of  natural  objects  for  that  more  truly  scientific  attitude  which 
consists  in  assigning  the  facts  which  come  under  our  observation  to 
their  causes,  or,  in  other  words,  to  their  places  in  the  order  of  nature. 
Though  we  may  rightly  object  to  the  attempt  which  is  sometimes 
made  to  decry  the  modern  teachings  of  biology  as  not  being  “  exact 
science,”  yet  we  may  boldly  admit  the  truth  of  the  assertion  that  we 
biologists  are  largely  occupied  with  speculations,  hypotheses,  and  other 
products  of  the  imagination.  All  true  science  deals  with  speculation 


6 


DEGEN  FRA  T/ON  : 


and  hypothesis,  and  acknowledges  as  its  most  valued  servant — its 
indispensable  ally  and  helpmeet — that  which  our  German  friends  1  call 
“  Phantasie,”  and  we  “  the  Imagination.”  Our  science,  biology,  is 
not  less  exact— our  conclusions  are  no  less  accurate  because  they  are 
only  probably  true.  They  arc  “  probably  true  ”  with  a  degree  of 
probability  of  which  we  are  fully  aware,  and  which  is  only  somewhat 
less  than  the  probability  attaching  to  the  conclusions  of  other 
sciences,  which  are  commonly  held  to  be  “  exact.” 

These  remarks  are  addressed  to  an  Association  for  the  advancement 
of  science — of  science  which  flourishes  and  progresses  by  the  aid  of 
suppositions  and  the  working  of  the  imagination.  The  Association 
has  been  holding  its  annual  sitting  in  various  parts  of  the  llritish 
Islands  for  more  than  thirty  years,  and  yet  it  is  still  a  very  common 
and  widely  spread  notion  that  science,  that  is  to  say,  true  science 
according  to  those  who  hold  the  notion,  does  not  countenance 
hypotheses,  and  sternly  occupies  itself  with  the  exact  record  of  fact. 
On  the  other  hand,  there  are  many  persons  who  run  to  an  opposite 
extreme,  and  call  by  the  name  of  science  any  fanciful  attempt  to  deal 
with  or  account  for  a  certain  class  of  phenomena.  The  words  “  science  ” 
and  “  scientific  ”  are  used  so  vaguely  and  variously  that  one  might 
almost  come  to  the  conclusion  that  it  would  be  well  for  our  Associa¬ 
tion  to  plainly  state  what  is  that  thing  for  the  advancement  of  which 
its  meetings  are  held.  I  cannot  venture  to  speak  in  the  name  of  my 
colleagues ;  and  no  doubt  a  review  of  the  work  done  by  the  Associa¬ 
tion  would  most  fitly  explain  what  that  body  understands  by  the  word 
“  science.”  At  the  same  time  it  is  permissible  to  take  this  opportunity 
of  briefly  stating  what  science  is  and  what  it  is  not,  so  far  as  I  am 
able  to  judge  of  the  fitting  use  of  the  word. 

Science  is  certainly  not  any  and  every  kind  of  knowledge.  Knowl¬ 
edge  of  literature,  of  the  beautiful  things  which  have  been  written  or 
otherwise  produced  by  human  ingenuity,  is  not  science.  Knowledge 
of  the  various  manufacturing  processes  in  use  by  civilized  men  is  not 
science  ;  nor  knowledge  of  the  names  of  the  stars,  or  of  the  joints  of 
a  beetle’s  leg.  Science  cannot  be  identified  with  knowledge  of  any 
particular  (lass  of  objects,  however  detailed  that  knowledge  may  be 
It  is  a  common  mistake  to  consider  all  knowledge  of  raw  products,  of 
living  objects  or  other  natural  objects,  as  necessarily  “science.”  The 
truth  is,  that  a  man  may  have  great  knowledge  of  these  things  as  so 
many  facts,  and  yet  be  devoid  of  “  science.”  And,  on  the  other  hand, 
that  which  is  properly  called  science  embraces  not  only  such  subject- 
matter  as  that  just  alluded  to,  but  also  may  find  its  scope  in  the  study 
of  language,  of  human  history,  and  of  the  workings  of  the  human 
mind. 

The  most  frequent  and  objectionable  misuse  of  the  word  “science  ” 

1  See  Note  A. 
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is  that  which  consists  in  confounding  science  with  invention — in 
applying  the  term  which  should  be  reserved  for  a  particular  kind  of 
knowledge  to  the  practical  applications  of  that  knowledge.  Such 
things  as  electric  lighting  and  telegraphs,  the  steam  engine,  gas,  and 
the  smoky  chimneys  of  factories,  are  by  a  certain  school  of  public 
teachers,  foremost  among  whom  is  the  late  Oxford  Professor  of  Fine 
Art,  persistently  ascribed*  to  science,  and  gravely  pointed“out  as  the 
pestilential  products  of  a  scientific  spirit.  They  are,  in  fact,  nothing 
of  the  kind.  American  inventors  and  electric  lamps,  together  with 
all  the  factories  in  Sheffield,  might  be  obliterated  without  causing  a 
moment’s  concern  to  a  single  student  of  science.  It  is  of  the  utmost 
importance  for  the  progress  and  well-being  of  science  that  this  should 
be  understood  ;  that  the  eager,  practical  spirit  of  the  inventor  who 
gains  large  pecuniary  rewards  by  the  sale  of  his  inventions  should  not 
be  confounded  with  what  is  totally  different  and  remote  from  it, 
namely,  the  devoted,  searching  spirit  of  science,  which,  heedless  of 
pecuniary  rewards,  ever  faces  nature  with  a  single  purpose — to  ascer¬ 
tain  the  causes  of  things.  It  seems  to  me  impossible  to  emphasize  too 
strongly  in  such  a  place  and  in  such  a  meeting  as  this,  that  Invention 
is  widely  separate  from,  though  dependent  on  Science.  Invention  is 
worldly-wise,  and  despises  the  pursuit  of  knowledge  for  its  own  sake. 
She  awaits  the  discoveries  of  Science,  in  order  to  sell  them  to  civiliza¬ 
tion,  gathering  the  golden  fruit  which  she  has  neither  planted  nor 
tended.  Invention  follows,  it  is  true,  the  footsteps  of  Scienjce,  but  at 
a  distance  ;  she  is  utterly  devoid  of  that  thriftless  yearning  after 
knowledge,  that  passionate  desire  to  know  the  truth,  which  causes  the 
unceasing  advance  of  her  guide  and  benefactress. 

We  may,  it  seems  to  me,  say  that  of  all  kinds  and  varieties  of  knowl¬ 
edge  that  only  is  entitled  to  the  name  “  science  ”  which  can  be  des¬ 
cribed  as  Knowledge  of  Causes,  or  Knowledge  of  the  Order  of  Nature. 
It  is  this  knowledge  to  which  the  great  founder  of  European  science 
— Aristotle  the  Greek — pointed  as  true  knowledge:  r6re  i-Triord/ieOa 
Srav  t ijv  atrtav  etSw/xev.  Science  is  that  knowledge  which  enables  us 
to  demonstrate  so  far  as  our  limited  faculties  permit,  that  the  ap¬ 
pearances  which  we  recognise  in  the  world  around  us  are  dependent 
in  definite  ways  on  certain  properties  of  matter;  science  is  that 
knowledge  which  enables,  or  tends  to  enable,  us  to  assign  its  true 
place  in  the  series  of  events  constituting  the  universe  to  any  and 
every  thing  which  we  can  perceive. 

The  method  by  which  scientific  knowledge  is  gained — knowledge 
of  the  causes  of  nature — is  precisely  the  same  as  that  bjr  which 
knowledge  of  causes  in  everyday  life  is  gained.  Something — an  ap¬ 
pearance — has  to  be  accounted  for;  the  question  in  both  cases  is, 
“Through  what  cause,  in  relation  to  what  antecedent,  is  this  appear¬ 
ance  brought  about  ?”  In  scientific  inquiry,  as  in  everyday  life,  a 
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hypothesis — a  provisional  answer  or  guess — is  the  reply;  and  the 
truth  of  that  guess  or  hypothesis  is  then  tested.  This  testing  is  an 
essential  part  of  the  process.  “  If  my  guess  be  true,  then  so-and-so 
as  to  which  l  can  decide  by  inspection  of  experiment  must  be  true 
also,”  is  the  form  which  the  argument  takes,  and  the  inquiry  is  thus 
brought  to  a  point  where  observation  can  decide  the  truth  of  the  hy¬ 
pothesis  or  first  guess.  In  everyday  life  we* have  often  to  be  content 
without  fully  testing  the  truth  of  our  guesses,  and  hurry  into  action 
based  on  such  unverified  suppositions.  Science,  on  the  other  hand, 
can  always  wait,  and  demands  again  and  again  the  testing  and  veri¬ 
fication  of  guesses  before  they  are  admitted  as  established  truths  fit 
to  be  used  in  the  testing  of  new  guesses  and  the  building  up  of  scien¬ 
tific  doctrine. 

The  delicately-reared  imaginations  of  great  investigators  of  natural 
things  have  from  time  to  time  given  birth  to  hypotheses — guesses  at 
truth — which  have  suddenly  transformed  a  whole  department  of 
knowledge,  and  made  the  causes  of  things  quite  clear  which  before 
seemed  likely  to  remain  always  concealed.  So  great  is  the  value  of 
hypothesis,  so  essential  to  scientific  discovery,  that  the  most  skilled 
and  highly  trained  observer  may  spend  his  life  in  examining  and 
scrutinizing  natural  objects  and  yet  fail,  if  he  is  not  guided  by  hypo¬ 
thesis,  to  observe  particular  facts  which  are  of  the  uttermost  import¬ 
ance  for  the  explanation  of  the  causes  of  the  things  which  he  is  study¬ 
ing.  Nature,  it  has  been  said,  gives  no  reply  to  a  general  inquiry — 
she  must  be  interrogated  by  questions  which  already  contain  the 
answer  she  is  to  give;  in  other  words,  the  observer  can  only  observe 
that  which  he  is  led  by  hypothesis  to  look  for;  the  experimenter  ran 
only  obtain  the  result  which  his  experiment  is  designed  to  obtain. 

For  a  long  time  the  knowledge  of  living  things,  of  plants,  and  of 
animals  could  hardly  be  said  to  form  part  of  the  general  body  of 
science,  for  the  causes  of  these  things  were  quite  unknown.  They  were 
kept  apart  as  a  separate  region  of  nature,  and  were  supposed  to  have 
been  pitched,  as  it  were,  into  the  midst  of  an  orderly  and  cause- 
abiding  world  without  cause  or  order  ;  they  were  strangers  to  the 
universal  harmony  prevailing  around  them.  Fact  upon  fact  was  ob¬ 
served  and  recorded  by  students  of  plants  and  animals  ;  but  having  no 
hypothesis  as  to  the  causes  of  what  they  were  studying,  the  natural¬ 
ists  of  twenty  years  ago,  and  before  that  day,  though  they  collected 
facts,  made  slow  progress  and  some  strange  blunders.  Suddenly  one 
of  those  great  guesses  which  occasionally  appear  in  the  history  of 
science,  was  given  to  the  science  of  biology  by  the  imaginative  in¬ 
sight  of  that  greatest  of  living  naturalists — I  would  say  that  greatest 
of  living  men — Charles  Darwin. 

In  the  form  in  which  Mr.  Darwin  presented  his  view  to  the  world, 
it  was  no  longer  a  mere  guess.  He  had  already  tried  it  ami  proved 
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it  in  an  immense  series  of  observations  ;  it  had  already  been  con¬ 
verted  by  twenty  years’  labor  on  his  part  into  an  established  doctrine, 
and  the  twenty  years  which  have  passed  since  he  published  the 
“  Origin  of  Species  ”  have  only  served  to  confirm,  by  thousands  of 
additional  tests,  the  truth  of  his  original  guess. 

Space  will  not  allow  me  to  go  fully  into  the  history  of  the  Dar¬ 
winian  theory,  but  it  is  necessary  for  my  present  purpose  that  I  should 
state  precisely  what  that  theory  is.  It  involves  a  number  of  subor¬ 
dinate  hypotheses  which,  together  with  the  main  hypothesis,  furnish 
us  with  a  complete  “explanation,”  as  it  is  called,  of  the  facts  which 
have  been  ascertained  as  to  living  things  ;  in  other  words,  it  assigns 
living  things  to  their  causes,  gives  them  their  place  in  the  order  of 
nature. 

It  is  a  very  general  popular  belief  at  the  present  day  that  the  Dar¬ 
winian  theory  is  simply  no  more  than  a  capricious  and  anti-theological 
assertion  that  mankind  are  the  modified  descendants  of  ape-like 
ancestors. 

Though  most  of  my  readers,  I  do  not  doubt,  know  how  imperfect 
and  erroneous  a  conception  this  is,  yet  I  shall  not,  I  think,  be  wasting 
time  in  stating  what  the  Darwinian  theory  really  is.  In  fact,  it  is  so 
continuously  misrepresented  and  misunderstood,  that  no  opportunity 
should  be  lost  of  calling  attention  to  its  real  character.  Kit  by  bit, 
naturalists  had  succeeded  in  discovering  the  order  of  nature — so  far 
that  all  the  great  facts  of  the  universe,  the  constitution  and  move¬ 
ments  of  the  heavenly  bodies,  the  form  of  our  earth,  and  all  the 
peculiarities  of  its  crust,  had  been  successfully  assigned  to  one  set  of 
causes — the  properties  of  matter,  which  are  set  forth  in  what  we 
know  by  the  name  of  the  “  laws  of  physics  and  chemistry.”  While 
geologists,  led  by  Lyell,  had  shown  that  the  strata  of  the  earth’s 
crust  and  its  mountains,  rivers  and  seas,  were  due  to  the  long- 
continued  operation  of  the  very  same  general  causes — the  physico¬ 
chemical  causes,  which  at  this  moment  are  in  operation  and  are 
continuing  their  work  of  change — yet  the  living  matter  on  the  crust 
of  the  earth  had  to  btt  excluded  from  the  grand  uniformity  which  was 
elsewhere  complete. 

The  first  hypothesis,  then,  which  was  present  to  Mr.  Darwin’s  mind, 
as  it  had  been  to  that  of  other  earlier  naturalists,  was  this:  “Have 
not  all  the  varieties  or  species  of  living  things  (man,  of  course,  in¬ 
cluded)  been  produced  by  the  continuous  operation  of  the  same  set 
of  physico-chemical  causes  which  alone  we  can  discover,  and  which 
alone  have  been  proved  sufficient  to  produce  everything  else?”  “  If 
this  be  so,”  Mr.  Darwin  must  have  argued  (and  here  it  was  that  he 
boldly  stepped  beyond  the  speculations  of  Lamarck  and  adopted  the 
method  by  which  Lyell  had  triumphantly  established  geology  as  a 
science),  “these  causes  must  still  be  able  to  produce  new  forms,  and 
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are  doing  so  wherever  they  have  opportunity.”  He  had,  accordingly, 
to  bring  the  matter  to  the  test  of  observation  by  seeking  for  sonic 
case  of  the  production  of  new  forms  of  plants,  or  of  animals,  by  natu¬ 
ral  causes  at  the  present  day.  Such  cases  he  found  in  the  production 
of  new  forms  or  varieties  of  plants  and  animals  by  breeders.  Breed¬ 
ers  (the  persons  who  make  it  their  business  to  produce  new  varieties 
of  flowers,  of  pigeons,  of  sheep,  or  what  not)  make  use  of  two  funda¬ 
mental  properties  of  living  things  in  order  to  accomplish  their  pur¬ 
pose.  These  two  properties  are,  firstly,  that  no  two  animals  or  plants, 
even  when  born  of  the  same  parents,  are  exactly  alike ;  this  is  known 
as  Variation.  Secondly,  that  an  organism,  as  a  rule,  inherits,  that  is 
to  say,  is  born  with  the  peculiarities  of  its  parents;  this  is  known  as 
Transmission,  and  is  simply  dependent  on  the  fact  that  the  offspring 
of  any  plant  or  animal  is  only  a  detached  portion  of  the  parent — a 
chip  of  the  old  block,  as  the  saying  is.  The  breeder  selects  from  a 
number  of  specimens  of  a  plant  or  animal  a  variety  which  comes 
nearest  to  the  form  he  wishes  to  produce.  Supposing  he  wished  to 
produce  a  race  of  oxen  with  short  horns,  he  would  select  from  his 
herd  b’Jls  and  cows  with  the  shortest  horns,  and  allow  these  only  to 
breed  ;  they  would  transmit  their  relatively  short  horns  to  their  off¬ 
spring,  and  from  these  again  the  cattle  with  the  shortest  horns  would 
be  selected  by  the  breeder  for  propagation,  and  so  on  through  several 
generations.  In  the  end  a  very  short-horned  generation  would  be 
obtained,  differing  greatly  in  appearance  from  the  cattle  with  which 
the  breeder  started. 

Now,  we  know  of  no  facts  which  forbid  us  to  suppose  that  could  a 
breeder  continue  his  operations  indefinitely  for  any  length  of  time — 
say  for  a  few  million  years — he  could  convert  the  short-horned  breed 
into  a  hornless  breed  ;  that  he  could  go  on  and  thicken  the  tail,  could 
shorten  the  legs,  get  rid  of  the  hind  limbs  altogether  by  a  series  of 
insensible  gradations,  and  convert  the  race  into  forms  like  the  Sirenia, 
or  sea-cows.  But  if  he  could  do  this,  you  have  only  to  give  him  a 
longer  time  still  and  there  is  no  obstacle  remaining  to  the  conversion, 
by  the  same  kind  of  process,  df  a  polyp  into  a*  worm,  or  of  a  worm 
into  a  fish,  or  even  of  a  monkey  into  a  man.' 

So  far  we  have  supposed  the  interference  of  a  breeder  who  selects 
and  determines  the  varieties  which  shall  propagate  themselves  ;  so 
far  we  have  not  got  a  complete  explanation,  for  we  must  find  a  sub¬ 
stitute  in  nature  for  the  human  selection  exercised  by  the  breeder. 
The  question  arises,  then,  **  Is  there  any  necessary  selective  process 
in  nature  which  could  have  operated  through  untold  ages,  and  so 
have  represented  the  selective  action  of  the  breeder,  during  an 
immense  period  of  time  ?”  Strangely  enough,  Mr.  Darwin  was  led  to 
the  discovery  of  such  a  cause  existing  necessarily  in  the  mechanical 

1  See  Note  B. 
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arrangements  of  nature,  by  reading  the  celebrated  book  of  an  English 
clergyman,  the  Rev.  Mr.  Malthus,  “  On  Population.”  On  happening  to 
read  this  book,  Mr.  Darwin  himself  tells  us  that  the  idea  of  “natural 
selection  ”  flashed  upon  him.  That  idea  is  as  follows  :  Not  only 
among  mankind,  but  far  more  largely  among  other  kinds  of  animals 
and  among  plants,  the  number  of  offspring  produced  by  every  pair  is 
immensely  in  excess  of  the  available  amount  of  the  food  appropriate 
to  the  particular  species  in  question.  Accordingly,  there  is  neces¬ 
sarily  a  struggle  for  existence — a  struggle  among  all  those  born  for 
the  possession  of  the  small  quantum  of  food.  The  result  of  this 
struggle  is  to  pick  out,  or  select,  a  few  who  survive  and  propagate  the 
species,  while  the  majority  perish  before  reaching  maturity.  The 
fact  that  no  two  members  of  a  species  are  alike  has  already  been 
shown  to  be  the  starting  point  which  enables  the  breeder  to  make  his 
selection.  So,  too,  with  natural  selection  in  the  struggle  for  existence; 
the  fact  that  all  the  young  born  of  one  species  are  not  exactly  alike — 
but  some  larger,  some  smaller,  some  lighter,  some  darker,  sofhe  short¬ 
legged,  some  big-eyed,  some  long-tongued,  some  sharp-toothed,  and 
so  on — furnishes  the  opportunity  for  a  selection.  Those  varieties 
which  are  best  fitted  to  obtain  food  and  to  baffle  their  competitors, # 
gain  the  food  and  survive  ;  the  rest  perish. 

We  have,  then,  to  note  that  the  hypothesis  that  there  must  be  a 
selection — which  was  framed  or  deduced  as  a  “  test  hypothesis  ”  from 
the  earlier  hypothesis  that  species  have  arisen  by  the  action  of  causes 
still  competent  to  produce  new  forms — led  Mr.  Darwin  to  the  dis¬ 
covery  of  this  great  cause — the  “  natural  selection,”  or  “  survival  of 
the  fittest,”  in  the  struggle  for  existence.  Just  as  the  breeder  can 
slowly  change  the  proportions  of  the  animals  or  plants  on  which  he 
operates,  so  in  inconceivably  long  periods  of  time  has  this  struggling 
of  varieties,  and  the  consequent  natural  selection  of  the  fittest,  led  to 
the  production* from  shapeless  primitive  living  matter,  of  all  the  end¬ 
less  varieties  of  complicated  plants  and  animals  which  now  people  the 
world.  Countlfess  varieties  have  died  out,  leaving  only  their  modified 
descendants  to  puzzle  the  ingenuity  of  the  biologist. 

Of  the  tens  and  hundreds  of  thousands  of  intermediate  forms  we 
know  nothing  by  direct  observation.  They  have  perished  as  better- 
fitted  forms  ousted  them  in  the  never-ending  conflict.  But  we  feel 
sure  that  they  once  were  in  existence,  and  can  infer  what  was  their 
structure,  and  what  were  their  peculiarities,  by  the  study  of  the 
structure  and  attributes  of  their  now  living  descendants. 

If  all  the  forms  of  life  at  present  living  are  the  modified  offspring 
of  a  smaller  number  of  ancestral  forms  which  have  died  out,  and  if 
these  again  were  the  modified  descendants  produced  by  ordinary 
parentage  of  a  single  original  living  thing — then  the  whole  series 
of  forms  that  have  ever  lived  could,  if  we  had  them  before  us,  be 
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arranged  in  the  form  of  a  great  family  tree — the  various  branches 
presenting  a  perfect  gradation  of  forms  arranged  one  after  another, 
leading  down  from  the  terminal  twigs  (which  would  represent  the 
latest  forms  produced)  to  larger  and  larger  branches,  until  the  com¬ 
mon  trunk  representing  the  original  ancestor  would  be  reached.  Our 
actual  means  of  observing  the  genealogical  affinities  of  different  kinds 
of  animals  and  plants  may  be  understood  by  a  further  use  of  the 
metaphor  of  a  genealogical  tree  in  shape  like  ap  elm  or  an  oak.  Sup¬ 
pose  the  genealogical  tree  completely  written  out — a  perfect  record — 
to  be  sunk  in  muddy  water  so  that  only  its  topmost  branches  and 
twigs  are  here  and  there  visible — then  you  have  a  fair  notion  of  the 
present  condition  of  the  great  family  of  organisms.  Only  the  top¬ 
most  twigs  remain  visible,  the  rest  of  the  great  family  tree  of  living 
beings  is  hidden  from  view,  submerged  beneath  the  muddy  waters  of 
time.  Naturalists  have,  however,  undertaken  to  reconstruct  this  great 
genealogical  tree.  It  is  a  main  object  now  in  the  study  both  of 
zoology  and  of  botany  to  find  out  what  are  the  cousinships,  what  the 
exact  genetic  relationships  of  all  the  various  species  of  plants  and 
animals,  and  so  to  show,  even  to  the  minutest  detail,  in  what  particu¬ 
lar  ways  physico-chemical  causes  have  brought  about  and  modified 
the  forms  of  living  things. 

The  task  is  not  quite  so  difficult  as  the  comparison  to  a  submerged 
forest  tree  would  lead  one  to  expect ;  at  the  same  time  it  is  more 
difficult  than  those  who  have  boldly  attempted  it  ap|>ear  to  believe. 
We  have  one  great  help  in  the  carefully  worked  out  systematic  classi¬ 
fication  of  animals  and  plants  according  to  their  structure.  We  are 
justified  in  assuming  as  a  general  law  that  animals  or  plants  of  like 
structure  have  descended  from  common  ancestors — that  is  to  say, 
that  the  same  kind  of  organization  (especially  where  a  number  of 
elaborate  details  of  structure  are  involved)  has  not  been  twice  pro¬ 
duced  by  natural  selection.  Thus  we  are  entitled  tc^  conclude  that 
all  the  animals  which  have  a  backbone  and  pharyngeal  gill-slits  com¬ 
bined — the  Vertebrates,  as  we  call  them — have  descended  from  a 
common  parent ;  that  all  the  animals  with  a  muscular  fOot-like  belly 
and  lateral  gill  filaments,  the  Molluscs,  have  also  had  a  common 
parent,  and  so  on. 

A  classification  according  to  structure  goes,  then,  a  long  way  toward 
mapping  out  the  main  lines  of  the  family  tree  of  organisms.  We  are 
further  assisted  in  the  task  by  the  fossil  remains  of  extinct  organisms 
which  sometimes  give  to  us  the  actual  ancestors  of  forms  now  living. 
But  the  most  remarkable  aid  to  the  correct  building  up  of  the  pedigree 
of  anjmals  at  least  (and  the  remarks  which  follow  are  confined  to  that 
divisioh  of  the  organic  world)  is  afforded  by  the  changes — the  phases 
of  development — which  every  animal  exhibits  in  passing  from  the 
small  shapeless  egg  to  the  adult  condition.  The  aid  which  we  here 
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obtain  depends  on  the  following  facts.  Just  as  we  suppose  any  one 
animal — say  a  dog — to  have  developed  by  slow  change  through  an 
immense  series  of  ancestors  which  become  simpler  and  simpler  as  we 
recede  into  the  past,  until  we  reach  a  small,  shapeless  lump  of  living 
matter  devoid  of  structure,  so  do  we  find  actually  as  a  matter  of  fact, 
which  any  one  can  see  for  himself,  that  every  individual  animal  begins 
its  individual  life  as  a  structureless  particle  which  is  thrown  off  from 
its  parent,  and  is  known  as  the  egg-cell  (Fig.  1).  Gradually  passing 
through  a  series  of  more  and  more  elaborated  conditions  of  structure, 
that  egg  grows  into  the  adult  dog.  The  changes  which  have  taken 
countless  ages  in  the  one  case,  are  accomplished  in  a  few  weeks  in  the 
other. 

And  now  we  have  to  note  the  important  fact  which  makes  this  pro¬ 
cess  of  development  so  intensely  interesting  in  relation  to  the  pedigree 
of  the  animal  kingdom.  There  is  very  strong 
reason  to  believe  that  it  is  a  general  law  of  trans¬ 
mission  or  inheritance,  that  structural  character¬ 
istics  appear  in  the  growth  of  a  young  organism 
in  the  order  in  which  those  characteristics  have 
been  acquired  by  its  ancestors.  At  first  the  egg 
of  a  dog  represents  (imperfectly,  it  is  true)  in 
form  and  structure  the  earliest  ancestors  of  the 
dog  ;  a  few  days  later  it  has  the  form  and  struc¬ 
ture  of  somewhat  later  ancestors  ;  later  still  the 
embryo  dog  resembles  less  remote  ancestors ; 
until  at  last  it  reaches  the  degree  of  elaboration  proper  to  its  imme¬ 
diate  forefathers. 

Accordingly,  the  phases  of  development  or  growth  of  the  young  are 
a  brief  recapitulation  of  the  phases  of  form  through  which  the  ancest¬ 
ors  of  the  young  creature  have  passed.  In  some  animals  this 
recapitulation  is  more,  in  others  it  is  less  complete.  Sometimes  the 
changes  are  hurried  through  and  disguised,  but  we  find  here  and  there 
in  these  histories  of  growth  from  the  egg  most  valuable  assistance  in 
the  attempt  to  reconstruct  the  genealogical  tree.  The  history  of  the 
development  of  the  common  frog  is  a  good  illustration  of  the  kind  of 
evidence  in  question. 

The  frog’s  egg  first  gives  rise  to  a  little  aquatic  creature  with  ex¬ 
ternal  gills  and  a  tail — the  tadpole — which  gradually  loses  its  gills  and 
its  tail,  and  acquires  in  their  place  lungs  and  four  legs  (Fig.  2),  so  as 
now  to  be  fitted  for  life  on  dry  land.  From  what  we  otherwise  know 
of  the  structure  of  the  frog  and  the  animals  to  which  it  is  allied,  we 
are  justified  in  concluding  that  the  tadpole  is  a  recapitulative  phase  of 
development,  and  represents  to  us  more  or  less  closely  an  ancestor  of 
the  frog  which  was  provided  with  gills  and  tail  in  the  adult  state,  and 
possessed  neither  legs  nor  lungs. 


Fig.  i.- — An  egg:  a  single 
corpuscle  of  protoplasm 
with  nucleus  b  c,  and 
body  a. 
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A  less  familiar  case  is  that  of  a  certain  kind  of  shrimp,  which  is 
illustrated  in  the  wood-cuts  Fig.  3  and  right  lower  corner  of  Fig.  4. 


Fig  s. — Tadpoles  and  young  of  the  Common  Frog,  t,  Recently  hatched  (twice  natural  size) ;  s  and 
an,  same  enlarged  to  show  the  external  gills  ;  3  and  4,  later  stages  with  gill-slits  covered  by  a  mem¬ 
brane  leaving  only  the  spiracle  (see  Fig.  16)  as  an  exit  (or  the  respired  water  ;  j,  with  bind  legs 
appearing  ;  6,  with  both  (ore  and  hind  legs  ;  7,  atrophy  of  the  tail ;  8,  young  (rog. 


Fig.  j.— Adult  shrimp  of  the  genus  Peneus. 


The  little  creature  which  issues  from  the  egg  of  this  shrimp  is  known 
as  the  “  Nauplius  form.”  Many  animals  very  different  in  appearance 
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from  this  shrimp  make  their  first  appearance  in  the  world  as  Nauplii ; 
and  it  appears  probable  that  the  Nauplius  phase  is  the  recapitulative 


Fig.  4. — Nauplius  larval-form  of  various  Crustacea  (Shrimps,  Water-fleas,  Barnacles,  etc.) 

representation  of  an  ancestor  common  to  all  this  set  of  animals,  an 
ancestor  which  was  not  exactly  like  the  Nauplius,  but  not  very  differ¬ 
ent  from  it. 


Fig.  5. — Larva  of  the  Shrimp'  Peneus. 

The  Nauplius  of  our  shrimp  gradually  elongates.  At  first  it  has 
but  three  pairs  of  limbs,  but  it  soon  acquires  additional  pairs  and  a 
jointed  body,  and  thus  by  gradually  adding  to  its  complexity  of 
structure  as  seen  in  Figs.  5  and  6,  it  approximates  more  and  more  to 
the  adult  form  from  the  egg  of  which  it  originated. 

And  now  we  are  approaching  the  main  point  to  which  I  wish  to 
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draw  the  reader’s  attention.  In  attempting  to  reconstruct  the  pedi¬ 
gree  of  the  animal  kingdom,  and  so  to  exhibit  correctly  the  genetic 
relationship  of  all  existing  forms  of  animals,  naturalists  have  hitherto 
assumed  that  the  process  of  natural  selection  and  survival  of  the 
fittest  has  invariably  acted  so  as  either  to  improve  and  elaborate  the 
structure  of  all  the  organisms  subject  to  it,  or  else  has  left  them  un¬ 
changed,  exactly  fitted  to  their  conditions,  maintained  as  it  were  in  a 
state  of  balance.  It  has  been  held  that  there  have  been  some  six  or 
seven  great  lines  of  descent — main  branches  of  the  pedigree —such 
as  that  of  the  Vertebrates,  that  of  the  Molluscs,  that  of  the  Insects, 
that  of  the  Starfish,  and  so  on  ;  and  that  along  each  of  these  lines 
there  has  been  always  and  continuously  a  progress — a  change  in  the 
direction  of  greater  elaboration. 

Each  of  these  great  branches  of  the  family  tree  is  held  to  be  inde¬ 
pendent — they  all  branch  off  nearly  simultaneously  from  the  main 
trunk  like  the  leading  branches  of  an  oak.  The  animal  forms  consti¬ 
tuting  the  series  in  each  of  these  branches  are  supposed  to  gradually 
increase  in  elaboration  of  structure  as  we  pass  upward  from  the 
main  trunk  of  origin  and  climb  farther  and  farther  toward  the  young¬ 
est,  most  recent  twigs.  New  organs  have,  it  is  supposed,  been  gradu¬ 
ally  developed  in  each  series,  giving  their  possessors  greater  powers, 
enabling  them  to  cope  more  successfully  with  others  in  that  struggle 
for  existence  in  virtue  of  which  these  new  organs  have  been  little  by 
little  called  into  being.  At  the  same  time  here  and  there  along  the 
line  of  march  certain  forms  have  been  supposed  to  have  “  fallen  out,” 
to  have  ceased  to  improve,  and  being  happily  fitted  to  the  conditions 
of  life  in  which  they  were  long  ago  existing,  have  continued  down  to 
the  present  day  to  exist  in  the  same  low,  imperfect  condition.  It  is 
in  this  way  that  the  lowest  forms  of  animal  life  at  present  existing 
are  usually  explained,  such  as  the  microscopic  animalcules,  Amoebae 
and  Infusoria.  It  is  in  this  way  that  the  lower  or  more  simply  made 
families  of  higher  groups  have  been  generally  regarded.  The  simpler 
living  Mollusca  or  shell-fish  have  been  supposed  necessaril)  to  repre¬ 
sent  the  original  forms  of  the  great  race  of  Mollusca.  The  simpler 
Vertebrates  have  been  supposed  necessarily  to  represent  the  original 
Vertebrates.  The  simpler  Worms  have  been  supposed  necessarily  to 
be  the  stereotyped  representatives  of  very  ancient  Worms. 

That  this  is,  to  a  certain  extent,  a  true  explanation  of  the  existence 
at  the  present  day  of  low  forms  of  animals  is  proved  by  the  fact  that 
we  find  in  very  anciertt  strata  fossil  remains  of  animals  which  differ 
ever  so  little  from  particular  animals  existing  at  the  present  day  ; 
for  instance,  the  Brachiopods  (lamp-shells),  Lingula  and  Terebratula, 
the  King-crabs,  and  the  Pearly  Nautilus,  are  found  living  at  the  pres¬ 
ent  day,  and  are  also  found  with  no  appreciable  difference  in  very 
ancient  strata  of  the  earth’s  crust  ;  strata  deposited  so  long  ago  that 
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most  of  the  forms  of  life  at  present  inhabiting  the  earth’s  surface  had 
not  then  been  brought  into  existence,  while  other  most  strange  and 
varied  forms  occupied  their  place,  and  have  now  for  long  ages  been 
extinct. 

While  we  are  thus  justified  by  the  direct  testimony  of  fossil  remains 
in  accounting  for  some  living  forms,  on  the  hypothesis  that  their 
peculiar  conditions  of  life  have  been  such  as  to  maintain  them  for  an 
immense  period  of  time  in  statu  quo  unchanged,  we  have  no  reason 
for  applying  this  hypothesis,  and  this  only,  to  the  explanation  of  all 
the  more  imperfectly  organized  forms  of  animal  or  plant  life. 

It  is  clearly  enough  possible  for  a  set  of  forces  such  as  we  sum  up 
under  the  head  “  natural  selection  ”  to  so  act  on  the  structure  of  an 
organism  as  to  produce  one  of  three  results,  namely,  these  :  to  keep 
it  in  statu  quo  ;  to  increase  the  complexity  of  its  structure  ;  or  lastly, 
to  diminish  the  complexity  of  its  structure.  We  have  as  possibilities 
either  Balance,  or  Elaboration,  or  Degeneration. 

Owing,  as  it  seems,  to  the  predisposing  influence  of  the  systems  of 
classification  in  ascending  series  proceeding  steadily  upward  from  the 
“  lower  ”  or  simplest  forms  to  the  “  higher  ”  or  more  complex  forms — 
systems  which  were  prevalent  before  the  doctrine  of  transformism 
had  taken  firm  root  in  the  minds  of  naturalists — there  has  been  up  to 
the  present  day  an  endeavor  to  explain  every  existing  form  of  life  on 
the  hypothesis  that  it  has  been  maintained  for  long  ages  in  a  state  of 
Balance  ;  or  else  on  the  hypothesis  that  it  has  been  Elaborated,  and 
is  an  advance,  an  improvement,  upon  its  ancestors.  Only  one  natural¬ 
ist — Dr.  Dohrn,  of  Naples — has  put  forward  the  hypothesis  of  Degen¬ 
eration  as  capable  of  wide  application  to  the  explanation  of  existing 
forms  of  life  and  his  arguments  in  favor  of  a  general  application  of 
this  hypothesis  have  not,  I  think,  met  with  the  consideration  which 
they  merit. 

The  statement  that  the  hypothesis  of  Degeneration  has  not  been 
recognized  by  naturalists  generally  as  an  explanation  of  animal  forms, 
requires  to  be  corrected  by  the  exception  of  certain  kinds  of  animals, 
namely,  those  that  are  parasitic  or  quasi-parasitic.  With  regard  to 
parasites,  naturalists  have  long  recognized  what  is  called  retrogressive 
metamorphosis  ;  and  parasitic  animals  are,  as  a  rule,  admitted  to  be 
instances  of  Degeneration.  It  is  the  more  remarkable  while  the  possi¬ 
bility  of  a  Degeneration — a  loss  of  organization  making  the  descendant 
far  simpler  or  lorver  in  structure  than  its  ancestor — has  been  admitted 
for  a  few  exceptional  animals,  that  the  same  hypothesis  should 
not  have  been  applied  to  the  explanation  of  other  simple  forms  of 
animals.  The  hypothesis  of  Degeneration  will,  I  believe,  be  found  to 
render  most  valuable  service  in  pointing  out  the  true  relationships  of 

1  “  Der  Ursprung  der  Wirbelthiere  und  das  Princip  des  Functions-wechsels.” 
Leipzig,  1875. 


i8 


DEC  EX  ERA  77  ON: 


animals,  which  are  a  puzzle  and  a  mystery  when  we  use  only 
and  exclusively  the  hypothesis  of  Halance,  or  the  hypothesis  of 
Elaboration.  It  will,  as  a  true  scientific  hypothesis,  help  us  to  dis¬ 
cover  causes. 

We  may  now  examine  a  few  examples  of  undeniably  degenerate 
animals,  and  first,  I  may  call  to  mind  the  very  remarkable  scries  of 
lizard-like  animals,  which  exist  in  the  South  of  Europe  and  in  other 
countries,  which  exhibit  in  closely  related  genera  a  gradual  loss  of 
the  limbs — a  local  or  limited  Degeneration.  We  have  the  common 
Lizard  ( Lacerta ),  with  five  toes  on  each  of  its  well-grown  fore  and 
hind  limbs  ;  then  we  have  side  by  side  with  this  a  lizard-like  creature, 
Seps,  in  which  both  pairs  of  limbs  have  become  ridiculously  small,  and 
are  evidently  ceasing  to  be  useful  in  the  way  in  which  those  of  Lacerta 
are  useful ;  and  lastly,  we  have  Bipes,  in  which  the  anterior  pair  of 
limbs  has  altogether  vanished,  and  only  a  pair  of  stumps,  representing 
the  hinder  limbs,  remain. 

No  naturalist  doubts  that  Seps  and  Bipes  represent  two  stages  of 
Degeneration,  or  atrophy  of  the  limbs  ;  that  they  have,  in  fact,  been 
derived  from  the  five-toed  four-legged  form,  and  have  lost  the  loco¬ 
motor  organs  once  possessed  by  their  ancestors.  This  very  partial  or 
local  atrophy  is  not,  however,  that  to  which  I  refer  when  using  the 
word  Degeneration.  Let  us  imagine  this  atrophy  to  extend  to  a  variety 
of  important  organs,  so  that  not  only  the  legs,  but  the  organs  of  sense, 
the  nervous  system,  and  even  the  mouth  and  digestive  organs,  arc 
obliterated — then  we  shall  have  pictured  a  thorough-going  instance  of 
Degeneration. 

Degeneration  may  be  defined  as  a  gradual  change  of  the  structure 
in  which  the  organism  becomes  adapted  to  less  varied  and  less  com¬ 
plex  conditions  of  life  ;  while  Elal>oration  is  a  gradual  change  of 
structure  in  which  the  organism  becomes  adapted  to  more  and  more 
varied  and  complex  conditions  of  existence.  In  Elaboration  there  is 
a  new  expression  of  form,  corresponding  to  new  perfection  of  work  in 
the  animal  machine.  In  Degeneration  there  is  suppression  of  form, 
corresponding  to  the  cessation  of  work.  Elaboration  of  some  one 
orgar  may  be  a  necessary  accompaniment  of  Degeneration  in  all  the 
others;  in  fact,  this  is  very  generally  the  case;  and  it  is  only  when 
the  total  result  of  the  Elaboration  of  some  organs,  and  the  Degenera¬ 
tion  of  others,  is  such  as  to  leave  the  whole  animal  in  a  lower  con¬ 
dition — that  is,  fitted  to  less  complex  action  and  reaction  in  regard  to 
its  surroundings  than  was  the  ancestral  form  with  which  we  are  com¬ 
paring  it  (either  actually  or  in  imagination) — that  we  speak  of  that 
animal  as  an  instance  of  Degeneration. 

Any  new  set  of  conditions  occurring  to  an  animal  which  render  its 
food  and  safety  very  easily  attained,  seem  to  lead,  as  a  rule,  to  De¬ 
generation  ;  just  as  an  active,  healthy  man  sometimes  degenerates 


A  CHAPTER  IN  DARWINISM. 


*9 


when  he  becomes  suddenly  possessed  of  a  fortune ;  or  as  Rome 
degenerated  when  possessed  of  the  riches  of  the  ancient  world.  The 
habit  of  parasitism  clearly  acts  upon  animal  organization  in  this 
way.  Let  the  parasitic  life  once  be  secured,  and  away  go  legs,  jaws, 
eyes  and  ears  ;  the  active,  highly-gifted  crab,  insect  or  annelid  may 
become  a  mere  sac,  absorbing  nourishment  and  laying  eggs. 

Reference  was  made  above  to  the  larval  stage  of  a  certain  shrimp 
(Figs.  4,  5,  6).  Let  us  now  compare  these  with  the  young  stages  of  a 
number  of  shrimp-like  animals,  viz.,  Sacculina,  Lernseocera,  Lepas, 
Cyclops,  Limnetis  (all  drawn  in  Fig.  4),  some  of  which  lead  a 
parasitic  life.  All  start  equally  with  the  recapitulative  phase  known 
as  the  Nauplius;  but  whilst  the  Nauplius  of  the  free-living  shrimp 
grows  more  and  more  elaborate,  observe  what  happens  to  the  para* 


Fig.  7. — Adult  Sacculina 
(female). 


Fig.  8. — Adult  female 
Lernaeocera. 


sites — they  degenerate  into  comparatively  simple  bodies;  and  this 
is  true  of  their  internal  structure  as  well  as  of  their  external  appear* 
ance.  The  most  utterly  reduced  of  these  parasites  is  the  curious 
Sacculina  (Fig.  7)  which  infests  hermit-crabs,  and  is  a  mere  sac 
filled  with  eggs,  and  absorbing  nourishment  from  the  juices  of  its 
host  by  root-like  processes. 

Lernosocera  again,  which  in  the  adult  condition  is  found  attached 
to  the  gills  of  fishes,  has  lost  the  well-developed  legs  of  its  Nauplius 
childhood  and  become  an  elongated  worm-like  creature  (Fig.  8),  fitted 
only  to  suck  in  nourishment  and  carry  eggs. 

Amongst  these  Nauplii — all  belonging  to  the  great  group  Crustacea, 
which  includes  crabs  and  shrimps — is  one  which  gives  rise  to  an 
animal  decidedly  degenerate,  but  not  precisely  parasitic. in  its  habits. 
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This  Nauplius  is  the  young  of  the  ship’s  Barnacle,  a  curious  stalked 
body,  enclosed  in  a  shell  of  many  pieces  (Fig.  9).  The  egg  of  the 
Barnacle  gives  rise  to  an  actively  swimming  Nauplius,  the  history  of 
which  is  very  astonishing.  After  swimming  about  for  a  time  the 
Barnacle’s  Nauplius  fixes  its  head  against* a  piece  of  wood,  and  takes 
to  a  perfectly  fixed,  immobile  state  of  life  (Fig.  10).  The  upper 
figures  represent  the  Nauplius  stage  of  animals  closely  resembling  the 
Barnacle;  the  lower  figures  show  the  transformation  of  the  Nauplius 
into  the  young  Barnacle.  Its  organs  of  touch  and  of  sight  atrophy, 
its  legs  lose  their  locomotor  function,  and  are  simply  used  for  bring¬ 
ing  floating  pa*-'  l  ies  to  the  orifice  of  the  stomach;  so  that  an  eminent 
naturalist  1  ..s  compared  one  of  these  animals  to  a  man  standing  on 
hi*  I  t. .a  and  kicking  his  food  into  his  mouth. 


Fig.  9. — Adah  Barnacle  or  Lepaa 
(one  of  the  Cirrhipedes). 
Natural  tire. 


Fig.  10. — Development  of  Cirrhipedea  (Barnacle 
and  Sea-acorn).  After  Huxley. 


Were  it  not  for  the  recapitulative  phases  in  the  development  of  the 
Barnacle,  we  may  doubt  whether  naturalists  would  ever  have  guessed 
that  it  was  a  degenerate  Crustacean.  It  was,  in  fact,  for  a  long  time 
regarded  as  quite  remote  from  them,  and  placed  among  the  snails  and 
oysters ;  its  true  nature  was  only  admitted  when  the  young  form  was 
discovered. 

Other  parasitic  organisms,  which  exhibit  extreme  Degeneration  as 
compared  with  their  free-living  relatives,  might  be  cited  and  figured 
in  profusion,  did  our  limits  permit.  Very  noteworthy  are  the  degen¬ 
erate  Spiders — the  mites,  leading  to  still  more  degenerate  forms,  the 
Linguatulx.1 

1  I  have,  since  the  above  was  written,  applied  the  principle  of  degeneration  to  the 
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We  have  two  of  these  represented  in  Figs,  ix  and  12.  The 
one  (Fig.  11),  as  compared  with  a  spider,  is  seen  still  to  possess 
the  eight  walking  legs  —  small,  it  is  true — while  the  palps  and 


Fig.  n.  Fig.  ,12. 


Fig.  i». — Acarus  equi.  A  degenerate  Spider  or  mite,  parasitic  on  the  skin  of  the  horse. 
Fig.  12. — Degenerate  Spider  (Demodex  folliculorum)  found  in  the  skin  of  the  human  face. 


daggers  of  the  spider  have  dwindled  to  a  beak  projecting  from 
the  front  of  the  globular  unjointed  body.  In  the  other  the  eight 


Fig.  13. — Two  adult  Ascidians  :  to  the  left  Phallusia — to  the  right  Cynthia :  the  incurrent  and  excor- 
rent  orifices  are  seen  as  two  prominences.  Half  the  natural  size. 


legs  have  become  mere  stumps,  and  the  body  is  elongated  like 
that  of  a  worm. 

The  instances  of  Degeneration  which  we  have  so  far  examined  are 

explanation  of  the  living  representatives  of  the  group  Arachnida,  and  shown  that  the 
King  Crab  (Limulus)  is  the  nearest  representative  of  the  ancestors  of  scorpions, 
spiders,  and  mites,  and  in  fact  must  be  classed  with  them.  Professor  Claus  of  Vienna 
has,  some  years  later,  adopted  similar  views.  December,  1889 
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due  to  parasitism,  except  in  the  example  of  the  Barnacle,  where  we 
have  an  instance  of  Degeneration  due  to  sessile  and  immobile  habit 
of  life.  We  may  now  proceed  to  look  at  some  sessile  or  immobile 
animals  which  are  not  usually  regarded  as  degenerate,  but  which,  I 
think,  there  is  every  reason  to  believe  are  the  degenerate  descendants 
of  very  much  higher  and  more  elaborate  ancestors.  These  arc  certain 
marine  animals,  the  Ascidians,  or  sea-squirts.  These  animals  are 
found  encrusting  rocks,  stones,  and  weeds  on  the  sea-bottom.  Some¬ 
times  they  are  solitary  (Fig.  13),  but  many  of  them  produce  buds,  like 
plants,  and  so  form  compound  masses  or  sheets  of  individuals  all  con¬ 
nected  and  continuous  with  one  another,  like  the  buds  on  a  creeping 
plant  (Fig.  14). 

We  will  examine  one  of  the  simple  forms — a  tough  mass  like  a 
leather  bottle  with  two  openings  ;  water  is  continually  passing  in  at 


Fig.  14.  Fig.  s$. 


Fig.  14.-- A  colony  of  compound  \-cidians  (Botryllo*)  growing  on  a  piece  of  wuwred  iFuruO.  Kacb 
•tar  correspond*  to  right  or  more  conjoined  A*cidians.  Natural  (ire. 

Fig.  tj. — Anatomy  of  an  Aicidian  ( I'hallusia).  At  the  top  is  the  mouth,  to  the  right  the  orifice  of  the 
dosca.  In  the  cloaca  lies  an  egg.  and  above  it  the  oblong  nrrvr-ganglion.  The  perforated  pharyna 
follows  the  mouth  and  leads  to  the  bent  intestine  which  is  seen  to  open  into  the  cloaca.  1  he  spaca 
around  the  curved  intestine  is  the  body-cavity  ;  in  it  are  seen  oval  bodies,  the  eggs,  and  quite  at 
the  lower  end  the  dirved  heart.  The  root-like  processes  at  the  base  serve  to  fix  the  Ascidian  to 
stones,  shells,  or  weed. 


the  one  and  out  at  the  other  of  these  apertures.  If  we  remove  the 
leathery  outer  case  (Fig.  15),  we  find  that  there  is  a  soft  creature 
within  which  has  the  following  parts:  Leading  from  the  mouth  a 
great  throat,  followed  by  an  intestine.  The  throat  is  perforated  by 
innumerable  slits,  through  which  the  water  passes  into  a  chamber— 
the  cloaca  ;  in  passing,  the  water  aerates  the  blood  which  circulates 
in  the  framework  of  the  «lits.  The  intestine  takes  a  sharp  l>end,  which 
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causes  it  to  open  also  into  the  cloaca.  Between  the  orifice  of  the 
mouth  and  of  the  cloaca  there  is  a  nerve-ganglion. 

My  object  in  the  next  place  is  to  show  that  the  structure  and  life- 
history  of  these  Ascidians  may  be  best  explained  on  the  hypothesis 
that  they  are  instances  of  degeneration  ;  that  they  are  the  modified 
descendants  of  animals  of  higher,  that  is,  more  elaborate,  structure, 
and  in  fact  are  degenerate  Vertebrata,  standing  in  the  same  relation 
to  fishes,  frogs  and  men  as  do  the  barnacles  to  shrimps,  crabs  and 
lobsters. 

The  young  of  some,  but  by  no  means  of  all  these  Ascidians,  have  a 
form  totally  different  from  that  of  their  parents.  The  egg  of  Phal- 
lusia  gives  rise  to  a  tadpole,  a  drawing  of  which  placed  side  by  side 
with  the  somewhat  larger  tadpole  of  the  common  frog  is  seen  in  the 
adjoining  figure  (Fig.  1 6).  The  young  Ascidian  has  the  same  general 
shape  as  the  young  frog,  but  not  only  this ;  the  resemblance  extends 
into  details,  the  internal  organs  agreeing  closely  in  the  two  cases. 
Further  still,  as  shown  by  the  beautiful  researches  of  the  Russian 


ASCIDIAN 

Fig.  16. — Tadpole  of  Frog  and  of  Ascidian. 


Surface  view. 


naturalist,  Kowalewsky,  the  resemblance  reaches  absolute  identity 
when  we  examine  the  way  in  which  the  various  organs  arise  from  the 
primitive  egg-cell.  Tail,  body,  spiracle,  eye  and  mouth  agree  in  the 
two  tadpoles,  the  only  important  difference  being  in  the  position  of 
the  two  mouths,  and  in  the  fact  that  the  Ascidian  has  one  eye  while 
the  frog  has  two. 

Now  let  us  look  at  the  internal  organs  (Fig.  17).  There  are  four 
structures,  which  are  all  four  possessed  at  some  time  of  their  lives  by 
all  those  animals  which  we  call  the  Vertebrata,  the  great  branch  of 
the  pedigree  to  which  fishes,  reptiles,  birds,  beasts  and  men,  belong. 
And  the  combination  of  these  marks  or  structural  peculiarities  is  an 
overwhelming  piece  of  evidence  in  favor  of  the  supposition  that  the 
creatures  which  possess  this  combination  are  derived  from  one  common 
ancestor.  Just  as  one  would  conclude  that  a  man  whom  one  might 
meet,  say  on  Salisbury  Plain,  must  belong  to  the  New  Zealand  race,  if 
it  were  found  not  only  that  he  had  the  color,  and  the  hair,  and  the 
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shape  of  head  of  a  New  Zealander,  but  also  that  he  was  tattooed 
like  a  New  Zealander,  carried  the  weapons  of  a  New  Zealander, 
and,  over  and  above*  in  addition  to  these  proofs,  that  he  talked 
the  Maori  language  and  none  other  ;  so  here,  in  the  case  of  the 
vertebrate  race,  there  are  certain  qualities  and  possessions,  the 
accumulation  of  which  cannot  be  conceived  of  as  occurring  in 
any  animal  but  one  belonging  to  that  race.  These  four  great 


eu.i  suit 


Kir..  17. — Tadpole  of  Krog  and  of  Aacidian.  Diagram*  representing  the  chief  internal  organa. 

structural  features  are:  first,  the  primitive  backbone  or  notochord; 
second,  the  throat  perforated  by  gill-slits ;  third,  the  tubular  nerve- 
centre  or  spinal  cord  and  brain  placed  along  the  back  ;  and  lastly, 
and  perhaps  most  distinctive  and  clinching  as  an  evidence  of  affin¬ 
ity,  the  myelonic  or  cerebral  eye. 

Now  let  us  convince  ourselves  that  these  four  features  exist  not 
only  in  the  frog's  tadpole,  as  they  do  in  all  fishes,  reptiles,  birds,  and 
beasts,  but  that  they  also  exist  in  the  Ascidian  tadpole,  and,  it  may 
be  added,  co-exist  in  no  other  animals  at  all. 


t 


Fig.  18.  -Aacidian'Tadpolc  with  a  part  only  of  the  tail  C.  .V,  nervous  »>  Uem  with  the  enlarged  brain 
in  front  and  the  narrow  spinal  chord  behind  (a)  ;  N'  ia  placed  in  the  cavity  of  the  brain  ;  O,  tha 
angle  cerebral  eye  lying  in  the  txain  ;  a,  similarly  placed  auditory  organ  ;  A',  pharyna  ;  d,  intea- 
tine  ,  r,  mdinml  of  the  mouth;  (k,  notochord  or  primitive  backbone.  (From  Oegenbaura 
“Elements  of  Comparative  Anatomy.**) 

The  corresponding  parts  are  named  in  Figs.  16  and  17,  in  such  a 
way  as  to  render  their  agreement  tolerably  clear,  while  in  Fig.  18  a 
more  detailed  representation  of  the  head  of  an  Ascidian  tadpole  ui 
given. 
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It  is  clear  that  the  Ascidians  must  be  admitted  to  be  Vertebrates, 
and  must  be  classified  in  that  great  sub-kingdom  or  branch  of  the 
animal  pedigree.  The  Ascidian  tadpole  is  very  unlike  its  parent  the 
Ascidian,  and  has  to  go  through  a  process  of  Degeneration  in  order  to 
arrive  at  the  adult  structure.  The  diagrams  which  are  reproduced  in 


Fig.  19. — Degeneration  of  Ascidian  to  form  the  adult.  The  black  pieces  represent  the  rock  or  stone 
to  which  the  Tadpole  has  fixed  its  head. 

Figs.  19  and  20  show  how  this  Degeneration  proceeds.  It  will  be  ob¬ 
served  that  in  somewhat  the  same  manner  as  the  young  barnacle,  the 
young  Ascidian  fixes  itself  to  a  stone  by  its  head  ;  then  the  tail  with 


Fig.  20. — Very  young  Ascidian  with  only  two  gill-slits.  Compare  with  Fig.  15  ;  which  is,  however 
seen  from  the  other  side,  so  that  left  there  corresponds  to  right  here. 

its  notochord  and  nerve-chord  atrophies.  The  body  grows  and 
gradually  changes  its  shape,  while  the  cloacal  chamber  forms.  The 
brain  remains  quite  small  and  undeveloped,  and  the  remarkable 
myelonic  eye  (the  eye  in  the  brain)  disappears.  The  number  of 
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gill-slits  increases  as  the  animal  grows  in  size  and  its  outer  skin 
becomes  tough  and  leather-like. 

Before  saying  anything  further  on  the  subject  of  Degeneration,  it 
seems  desirable  once  more  to  direct  attention  to  the  myelonic  or 
cerebral  eye  which  the  Ascidian  tadpole  possesses  in  common  with 
all  Vertebrates.  Ay  other  animals  which  have  eyes  develop  the 
retina  or  sensitive  part  of  the  eye  from  their  outer  skin  (See  Figs.  21 
and  22,  and  explanation).  It  is  easy  to  understand  that  an  organ 
which  is  to  be  affected  by  the  light  should  form  on  the  surface  of  the 
body  where  the  light  falls.  It  has  long  been  known  as  a  very  puz¬ 
zling  and  unaccountable  peculiarity  of  Vertebrates,  that  the  retina  or 
sensitive  part  of  the  eye  grows  out  in  the  embryo  as  a  bud  or  vesicle 
of  the  brain,  and  thus  forms  deeply  below  the  surface  and  away  from 
the  light  (see  Fig.  23,  and  explanation).  The  Ascidian  tadpole  helps 
us  to  understand  this,  for  it  is  perfectly  transparent  and  has  its  eye 


Fig,  tt. — Section  through  the  eye  |*‘  surface  eye  '*)  of  a  Water-beetle’a  larva.  AH  the  cells  arc  seen  to 
be  in  a  row  continuous  with  A,  the  cells  of  the  outermost  skin  or  ectoderm.  /,  pigmented  cells ; 
r,  retinal  cells  connected  at  a  with  the  optic  nerve  ;  c,  transparent  cells  (forming  a  kind  of  '*  vitre¬ 
ous  body  ”)  ;  /,  cuticular  lens.  (From  <  irgenhaur’s  “  Klements  of  Comparative  Anatomy,"  after 
Grenacher.) 

Fig.  ra.— Section  through  the  eye  (**  surface  eye  ”)  of  a  Marine  Worm  (Ncophanta).  /,  integument 
spreading  over  the  front  of  the  eye  c:  /,  cftticular  lens;  A,  cavity  occupied  by  vitreous  body  | 
/,  retinal  cells  ;  A,  pigment  ;  o,  optic  nerve  ;  if,  expansion  of  optic  nerve. 


actually  inside  its  brain.  The  light  passes  through  the  transparent 
tissues  and  acts  on  the  pigmented  eye,  lying  deep  in  the  brain.  We 
are  thus  led  to  the  suggestion — and  1  believe  this  inference  to  be  now 
for  the  first  time  put  into  so  many  words — that  the  original  Verte¬ 
brate  must  have  been  a  transparent  animal,  and  had  an  eye  or  pair  of 
eyes  inside  its  brain,  like  that  of  the  Ascidian  tadpole.  As  the  tissues 
of  this  ancestral  Vertebrate  grew  denser  and  more  opaque,  the  eye- 
bearing  part  of  the  brain  was  forced  by  natural  selection  to  grow 
outward  toward  the  surface,  in  order  that  it  might  still  be  in  a 
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position  to  receive  the  influence  of  the  sun’s  rays.  Thus  the  very 
peculiar  mode  of  development  of  the  Vertebrate  eye  from  two  parts, 
a  brain-vesicle  (Fig.  23,  A  a ,  and  B  p  r)  and  a  skin-vesicle  (Fig.  23, 
B  e  /),  is  accounted  for.1 

The  cases  of  Degeneration  which  I  have  up  to  this  point  brought 
forward,  are  cases  which  admit  of  very  little  dispute  or  doubt.  They 
are  attested  by  either  the  history  of  the  individual  development  of 
the  organisms  in  question,  as  in  Sacculina,  in  the  Barnacle,  and  in 
the  Ascidian,  or  they  are  cases  where  the  comparison  of  the  degen¬ 
erate  animal  with  others  like  it  in  structure,  but  not  degenerate,  ren-. 
ders  the  hypothesis  of  Degeneration  an  unassailable  one.  Such  cases 
are  the  Acarus  or  mite,  and  the  skin-worm  (Demodex). 

We  have  seen  that  Degeneration,  or  the  simplification  of  the  general 
structure  of  an  animal,  may  be  due  to  the  ancestors  of  that  animal 
having  taken  to  one  of  two  new  habits  of  life,  either  the  parasitic  or 
the  immobile.  Other  new  habits  of  life  appear  also  to  be  such  as  to 
lead  to  Degeneration.  Let  us  suppose  a  race  of  animals  fitted  and 


Pig.  23. — A ,  vertical  section  through  the  head  of  a  very  young  fish,  showing  in  the  centre  the  cavity  of 
the  brain  c.  On  each  side  is  a  hollow  outgrowth  (a)  which  will  form  the  retina  of  the  fish’s  eye 
(“  cerebral  eye  ”)  ;  />  will  become  the  optic  nerve  connecting  the  brain  and  the  retina  ;  d,  integu¬ 
ment. — B,  later  condition  of  the  hollow  outgrowth  (a)  of  A.  Its  outer  wall  r  is  pressed  against  its 
deeper  wall  p  by  an  ingrowth  (/)  from  the  outer  skin  (ectoderm)  e ;  >-  gives  rise  to  the  retinal  cells, 
while  only  /,  the  cellular  lens,  is  derived  from  the  surface  of  the  skin. 


accustomed  to  catch  their  food,  and  having  a  variety  of  organs  to 
help  them  in  this  chase — suppose  such  animals  suddenly  to  acquire 
the  power  of  feeding  on  the  carbonic  acid  dissolved  in  the  water 
around  them  just  as  green  plants  do.  This  would  lead  to  a  Degenera¬ 
tion  ;  they  would  cease  to  hunt  their  food,  and  would  bask  in  the 
sunlight,  taking  food  in  by  the  whole  surface,  as  plants  do  by  tbeir 
leaves.  Certain  small  flat  worms,  by  name  Convoluta,  of  a  bright 
green  color,  appear  to  be  in  this  condition.  Their  green  color  is 
known  to  be  the  same  substance  as  leaf-green  ;  and  Mr.  Patrick 
Geddes  has  recently  shown  that  by  the  aid  of  this  green  substance 
they  feed  on  carbonic  acid,  making  starch  from  it  as  plants  do.  As 

1  I  do  not  at  the  present  time  (November,  1889)  attach  great  importance  to  the 
above  suggestion.  The  facts  admit  of  other  possible  and  plausible  interpretations. 
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a  consequence  we  find  that  their  stomachs  and  intestines,  as  well 
as  their  locomotive  organs,  become  simplified,  since  they  are  but 
little  wanted.  These  vegetating  animals,  as  Mr.  Geddes  calls 
them,  are  the  exact  complement  of  the  carnivorous  plants,  and 
show  how  a  Degeneration  of  animal  forms  may  be  caused  by  vege¬ 
tative  nutrition. 

Another  possible  cause  of  Degeneration  appears  to  be  the  indirect 
one  of  minute  size.  It  cannot  be  doubted  that  natural  selection  has 
frequently  acted  on  a  race  of  animals  so  as  to  reduce  the  size  of  the 
individuals.  The  smallness  of  size  has  been  favorable  to  their  sur¬ 
vival  in  the  struggle  for  existence,  and  in  some  cases  they  have  been 
reduced  to  even  microscopic  proportions.  Hut  this  reduction  of  size 
has,  when  carried  to  an  extreme,  resulted  in  the  loss  or  suppression 
of  some  of  the  most  important  organs  of  the  body.  The  needs  of  a 
very  minute  creature  are  limited  as  compared  with  those  of  a  large 
one,  and  thus  we  may  find  heart  and  blood-vessels,  gills  and  kidneys, 
besides  legs  and  muscles,  lost  by  the  diminutive  degenerate  descend¬ 
ants  of  a  larger  race.  That  this  is  a  possible  course  of  change  all 
will,  I  think,  admit.  It  is  actually  exemplified  in  Appendicularia — 
the  only  adult  representative  of  the  Ascidian  tadpole — still  tadpole¬ 
like  in  form  and  structure,  but  curiously  degenerate  and  simplified  in 
its  internal  organs.  This  kind  of  Degeneration  is  also  exemplified  in 
the  Rotifers,  or  wheel  animalcules,  in  the  minute  Crustacean  water- 
fleas  (Ostracoda),  and  in  the  Moss-polyps,  or  Polvzoa.  Roughly,  then, 
we  may  sum  up  the  immediate  antecedents  of  degenerative  evolution 
as,  i,  Parasitism;  2,  Fixity  or  immobility;  3,  Vegetative  nutrition; 
4,  Excessive  reduction  of  size.  This  is  not  a  logical  enumeration, 
for  each  of  these  causes  involve,  or  may  be  inseparably  connected 
with,  one  or  more  of  the  others.  It  will  serve  for  the  present  as  well 
as  a  more  exhaustive  analysis.  (See  note  C.) 

And  now  we  have  to  note  an  important  fact  with  regard  to  the 
evidence  which  we  can  obtain  of  the  occurrence  of  this  process  of 
Degeneration.  We  have  seen  that  the  most  conclusive  evidence  is 
that  of  the  recapitulative  development  of  the  individual.  The  Ascid¬ 
ian  Phallusia  shows  itself  to  be  a  degenerate  Vertebrate  by  beginning 
life  as  a  tadpole.  But  such  recapitulative  development  is  by  no 
means  the  rule.  Quite  arbitrarily,  we  find,  it  is  exhibited  in  one 
animal,  and  not  in  a  nearly  allied  kind.  Thus,  very  many  animals 
belonging  to  the  Ascidian  group  have  no  tadpole  young — just  as 
some  tree-frogs  have  no  tadpoles.  It  is  quite  possible,  and  often — 
more  often  than  not— occurs,  that  the  most  important  part  of  the  reca¬ 
pitulative  phases  are  absent  from  the  developmental  history  of  an 
animal.  The  egg  proceeds  very  rapidly  to  produce  the  adult  form, 
and  all  the  wonderful  series  of  changes  showing  the  animal’s  ancestry 
are  absolutely  and  completely  omitted  :  that  is  to  say,  all  those  stages 
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which  are  of  importance  for  our  present  purpose.  Just  as  certain 
bodies  pass  from  the  solid  to  the  liquid  state  at  a  bound,  omitting  all 
intermediate  phases  of  consistence,  but  giving  evidence  of  “  internal 
work  ”  by  the  suggestive  phenomenon  of  latent  heat — so  do  these 
embryos  skip  long  tracts  in  the  historically  continuous  phases  of 
form,  and  present  to  us  only  the  intangible  correlative  “  internal 
work  ”  in  place  of  the  tangible  series  of  embryonic  changes  of  shape. 

Now  I  want  to  put  this  case — a  supposition — before  the  reader  who 
has  so  far  followed  me  in  these  pages.  Suppose,  as  might  well  have 
happened,  that  the  Barnacles,  one  and  all,  instead  of  recapitulating 
in  their  early  life,  were  to  develop  directly  from  the  egg  to  the  adult 
form,  as  so  many  animals  do;  should  we  have  ever  made  out  that 
they  were  degenerate  Crustaceans?  Possibly  we  should;  their  adult 
structure  still  bears  important  marks  of  affinities  with  crabs  and 
shrimps;  but  as  a  matter  of  fact,  before  their  recapitulative  develop¬ 
ment  had  been  discovered  they  were  classed  by  the  great  Cuvier  and 
other  naturalists  with  the  Molluscs,  the  mussels  and  snails. 

Suppose  again  that  all  the  existing  Ascidians,  as  many  of  them  ac¬ 
tually  have,  had  long  ago  lost  their  recapitulative  history  in  growth 
from  the  egg;  suppose  that  no  such  a  thing  as  an  Ascidian  tadpole 
existed,  but  that  the  Ascidian’s  egg  grew  as  directly  as  possible  into 
an  Ascidian,  in  every  living  species  of  the  group.  This  might  easily 
be  the  case.  Then  most  assuredly,  we  should  not  have  the  least  no¬ 
tion  that  the  Ascidians  were  degenerate  Vertebrates.  We  should 
still  class  them  where  they  used  to  be  classed  before  the  Russian 
naturalist  Kowalewskv  discovered  the  true  history  and  structure  of 
the  Ascidian  tadpole.  I  believe  that  I  shall  have  the  assent  of  every 
naturalist  when  I  say  that  the  vertebrate  character  of  the  Ascidians 
and  the  history  of  their  Degeneration  would  never  have  been  sus¬ 
pected,  or  even  dreamed  of,  had  the  Ascidian  tadpoles  ceased  to  ap¬ 
pear  in  the  course  of  the  Ascidian  development  at  a  geological 
period  anterior  to  the  present  epoch. 

This  being  the  case,  it  must  be  admitted  that  it  is  quite  possible — 
1  do  not  say  more  than  possible — that  other  groups  of  animals  be¬ 
sides  parasites,  Barnacles,  and  Ascidians,  are  degenerate.  Tt  is  quite 
possible  that  animals  with  considerable  complexity  of  structure,  at 
least  as  complex  as  the  Ascidians,  may  have  been  produced  by  De¬ 
generation  from  still  more  highly  organised  ancestors.  Any  group  of 
animals  to  which  we  can  turn  may  possibly  be  the  result  of  Degene¬ 
ration,  and  yet  offer  no  evidence  of  that  Degeneration  in  its  growth 
from  the  egg. 

Accordingly,  wherever  we  can  note  that  a  group  of  organisms  is 
characterised  by  habits  likely  to  lead  to  Degeneration,  such  as  I  have 
enumerated,  viz.:  parasitism  or  immobility,  or  certain  special  modes 
of  nutrition,  or  again,  by  minute  size  of  its  representatives — there  we 
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are  justified  in  applying  the  hypothesis  of  Degeneration,  even  in  the 
absence  of  any  confirmatory  evidence  from  embryology.  When  we  so 
apply  this  hypothesis  we  find  in  not  a  few  cases,  in  working  over  the 
details  of  the  organisation  of  many  different  animals  by  the  light 
which  it  affords — that  much  becomes  clear  and  assignable  to  cause 
which,  on  the  hypothesis  either  of  “  Balance,”  or  of  “  Elaboration,”  is 
quite  hopelessly  obscure.  As  examples  of  groups  of  animals  which 
can  thus  be  satisfactorily  explained,  I  may  cite  first  of  all  the  Sponges; 
as  only  somew  hat  less  degenerate,  we  have  all  the  Polyps  and  Coral- 
animals,  also  the  Star-fishes.  Among  the  Mollusca — the  group  of 
headless  bivalves,  the  oysters,  mussels  and  clams,  known  as  the  La- 
mellibranchs,  are,  when  one  once  looks  at  their  structure  in  this  light, 
clearly  enough  explained  as  degenerated  from  a  higher  type  of  head¬ 
bearing  active  creatures  like  the  Cuttle-fish ;  while  the  Polyzoa 
or  Moss-polyps  stand  in  precisely  the  same  kind  of  relation  to  the 
higher  Mollusca*  as  do  the  Ascidians  to  the  |>igher  Vertebrates ;  they 
have  greatly  degenerated,  and  become  minute  encrusting  organisms 
which,  like  some  of  the  Ascidians,  build  up  colonies  by  plant-like 
budding  growth.  The  Rotifers,  or  wheel  animalcules,  I  have  already 
mentioned  as  best  explained  by  the  supposition  that  they  are  the 
descendants  of  far  larger  and  more  fully-organised  animals  provided 
with  locomotive  appendages  or  limbs;  they  have  dwindled  and  de¬ 
generated  to  their  present  minute  size  and  curiously  suggestive 
structure. 

Besides  these  there  are  other  very  numerous  cases  of  animal  struct¬ 
ure  which  can  best  be  explained  by  the  hypothesis  of  Degeneration. 
A  discussion  of  these,  and  a  due  exposition  of  the  application  of  the 
hypothesis  of  Degeneration  to  the  various  groups  just  cited,  would 
involve  a  complete  treatise  on  comparative  anatomy  and  embryology, 
and  lead  far  beyond  the  limitations  of  this  little  volume. 

All  that  has  been,  thus  far,  here  said  on  the  subject  of  Degenera¬ 
tion  is  so  much  zoological  specialism,  and  may  appear  but  a  narrow 
restriction  of  the  discussion  to  those  who  are  not  zoologists.  Though 
we  may  establish  the  hypothesis  most  satisfactorily  by  the  study  of 
animal  organization  and  development,  it  is  abundantly  clear  that  de¬ 
generative  evolution  is  by  no  means  limited  in  its  application  to  the 
field  of  zoology.  It  clearly  offers  an  explanation  of  many  vegetable 
phenomena,  and  is  already  admitted  by  botanists  as  the  explanation 
of  the  curious  facts  connected  with  the  reproductive  process  in  the 
higher  plants.  As  a  further  example  of  its  application  in  this  field, 
the  yeast-plant  may  be  adduced,  which  is  in  all  probability  a  degen¬ 
erate  floating  form  derived  from  a  species  of  mould.  In  other  fields, 
wherever  in  fact  the  great  principle  of  Evolution  has  been  recognised, 

1  Not  to  the  higher  Mollusca  in  all  probability,  but  to  some  higher  worm-like  form. 
The  ancestry  of  the  Polyzoa  is  still  a  profound  mystery  !  December,  1889. 
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Degeneration  plays  an  important  part.  In  tracing  the  development 
of  languages,  philologists  have  long  made  use  of  the  hypothesis  of 
Degeneration.  Under  certain  conditions,  in  the  mouths  and  minds  of 
this  or  that  branch  of  a  race,  a  highly  elaborate  language  has  some¬ 
times  degenerated  and  become  no  longer  fit  to  express  complex  or 
subtle  conceptions,  but  only  such  as  are  simpler  and  more  obvious. 
(See  note  D.) 

The  traditional  history  of  mankind  furnishes  us  with  notable  ex¬ 
amples  of  Degeneration.  High  states  of  civilization  have  decayed  and 
given  place  to  low  and  degenerate  states.  At  one  time  it  was  a  favorite 
doctrine  that  the  savage  races  of  mankind  were  degenerate  descend¬ 
ants  of  the  higher  and  civilized  races.  This  general  and  sweeping 
application  of  the  doctrine  of  Degeneration  has  been  proved  to  be 
erroneous  by  careful  study  of  the  habits,  arts,  and  beliefs  of  savages ; 
at  the  same  time  there  is  no  doubt  that  many  savage  races  as  we  at 
present  see  them  are  actually  degenerate  and  are  descended  from 
ancestors  possessed  of  a  relatively  elaborate  civilization.  As  such  we 
may  cite  some  of  the  Indians  of  Central  America,  the  modern 
Egyptians,  and  even  the  heirs  of  the  great  oriental  monarchies  of 
prae-Christian  times.  While  the  hypothesis  of  universal  Degeneration 
as  an  explanation  of  savage  races  has  been  justly  discarded,  it  yet 
appears  that  Degeneration  has  a  very  large  share  in  the  explanation 
of  the  condition  of  the  most  barbarous  races,  such  as  the  Fuegians, 
the  Bushmen,  and  even  the  Australians.  They  exhibit  evidence  of 
being  descended  from  ancestors  more  cultivated  than  themselves. 

With  regard  to  ourselves,  the  white  races  of  Europe,  the  possibility 
of  Degeneration  seems  to  be  worth  some  consideration.  In  accordance 
with  a  tacit  assumption  of  universal  progress — an  unreasoningoptimism 
— we  are  accustomed  to  regard  ourselves  as  necessarily  progressing, 
as  necessarily  having  arrived  at  a  higher  and  more  elaborated  con¬ 
dition  than  that  which  our  ancestors  reached,  and  as  destined  to 
progress  still  further.  On  the  other  hand,  it  is  well  to  remember  that 
we  are  subject  to  the  general  laws  of  Evolution,  and  are  as  likely  to 
degenerate  as  to  progress.  As  compared  with  the  immediate  fore¬ 
fathers  of  our  civilization — the  ancient  Greeks — we  do  not  appear  to 
have  improved  so  far  as  our  bodily  structure  is  concerned,  nor  assur¬ 
edly  so  far  as  some  of  our  mental  capacities  are  concerned.  Our  powers 
of  perceiving  and  expressing  beauty  of  form  have  certainly  not 
increased  since  the  days  of  the  Parthenon  and  Aphrodite  of  Melos. 
In  matters  of  the  reason,  in  the  development  of  intellect,  we  may 
seriously  inquire  how  the  case  stands.  Does  the  reason  of  the  average 
man  of  civilized  Europe  stand  out  clearly  as  an  evidence  of  progress 
when  compared  with  that  of  the  men  of  bygone  ages  ?  Are  all  the 
inventions  and  figments  of  human  superstition  and  folly,  the  self- 
inflicted  torturing  of  mind,  the  reiterated  substitution  of  wrong  for 
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right,  and  of  falsehood  for  truth,  which  disfigure  our  modern  civiliza¬ 
tion — are  these  evidences  of  progress?  In  such  respects  we  have  at 
least  reason  to  fear  that  we  may  be  degenerate.  Possibly  we  are  all 
drifting,  tending  to  the  condition  of  intellectual  Barnacles  or 
Ascidians.  It  is  possible  for  us — just  as  the  Ascidian  throws  away  its 
tail  and  ks  eye,  and  sinks  into  a  quiescent  state  of  inferiority — to  reject 
the  good  gift  of  reason  with  which  every  child  is  born,  and  to  degen¬ 
erate  into  a  contented  life  of  material  enjoyment  accompanied  by 
ignorance  and  superstition.  The  unprejudiced,  all-questioning  spirit 
of  childhood  may  not  inaptly  be  compared  to  the  tadpole  tail  and  eye 
of  the  young  Ascidian  ;  we  have  to  fear  lest  the  prejudices,  pre¬ 
occupations  and  dogmatism  of  modern  civilization  should  in  any  way 
lead  to  the  atrophy  and  loss  of  the  valuable  mental  qualities  inherited 
by  our  young  forms  from  primaeval  man. 

There  is  only  one  means  of  estimating  our  position,  only  one  means 
of  so  shaping  our  conduct  that  we  may  with  certainty  avoid  Degene¬ 
ration  and  keep  an  onward  course.  We  are  as  a  race  more  fortunate 
than  our  ruined  cousins — the  degenerate  Ascidians.  For  us  it  is  pos¬ 
sible  to  ascertain  what  will  conduce  to  our  higher  development,  what 
will  favor  our  Degeneration.  To  us  has  been  given  the  power  “  to 
know  the  causes  of  things,”  and  by  the  use  of  this  power  it  is  possible 
for  us  to  control  our  destinies.  It  is  for  us  by  ceaseless  and  ever 
hopeful  labor  to  try  to  gain  a  knowledge  of  man’s  place  in  the  order 
of  nature.  When  we  have  gained  this  fully  and  minutely,  we  shall  be 
able  by  the  light  of  the  past  to  guide  ourselves  in  the  future.  In  pro¬ 
portion  as  the  whole  of  the  past  evolution  of  civilized  man,  of  which 
we  at  present  perceive  the  outlines,  is  assigned  to  its  causes,  we  and 
our  successors  on  the  globe  may  expect  to  be  able  duly  to  estimate 
that  which  makes  for,  and  that  which  makes  against,  the  progress  of 
the  race.  The  full  and  earnest  cultitation  of  Science — the  Knowledge 
of  Causes — is  that  to  which  we  have  to  look  for  the  protection  of  our 
race — even  of  this  English  branch  of  it — from  relapse  and  Degenera¬ 
tion. 
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NOTES. 


A. 

“  Die  Phantasie  ist  ein  unentbehrliches  Gut;  denn  sie  ist  es,  durch 
welche  neue  Combinationen  zur  Veranlassung  wichtiger  Entdeckungen 
gemacht  werden.  Die  Kraft  der  Unterscheidung  des  isolirenden 
Verstandes,  sowohl  als  die  der  erweiternden  und  zum  Allgemeinen 
strebenden  Phantasie  Sind  dem  Naturforscher  in  einem  harmonischen 
Wechselwirken  nothwendig.  Durch  Storung  dieses  Gleichgewichts 
wird  der  Naturforscher  von  der  Phantasie  zu  Traumereien  hingerissen, 
wahrend  diese  Gabe  den  talentvollen  Naturforscher  von  hinreich- 
ender  Verstandesstarke  zu  den  wichtigsten  Entdeckungen  fiihrt.”— 
Johannes  Muller,  “  Archiv  fiir  Anatomie,”  1834. 

B. 

To  many  persons  the  conclusion  that  man  is  the  naturally  modified 
descendant  of  ape-like  ancestors  appears  to  be  destructive  of  the 
belief  in  an  immortal  soul,  and  in  the  teachings  of  Christianity  ;  and 
accordingly  they  either  reject  Darwinism  altogether,  or  claim  for  man 
a  special  exemption  from  the  mode  of  origin  admitted  for  other 
animals. 

It  seems  worth  while,  in  ordej  to  secure  a  calm  and  unprejudiced 
consideration  for  the  teachings  of  Darwinism,  to  point  out  to  such 
persons  that,  as  a  matter  of  fact,  whatever  views  we  may  hold  with 
regard  to  a  soul  and  the  Christian  doctrines,  they  cannot  be  in  the 
smallest  degree  affected  by  the  admission  that  man  has  been  derived 
from  ape-like  ancestors  by  a  process  of  natural  selection,  so  long  as 
the  demonstrable  fact,  not  denied  by  any  sane  person,  is  admitted, 
namely,  that  every  individual  man  grows  by  a  process  of  natural 
modification  from  a  homogeneous  egg-cell  or  corpuscle.  Assuredly 
it  cannot  lower  our  conception  of  man’s  dignity  if  we  have  to  regard 
him  as  “  the  flower  of  all  the  ages,”  bursting  from  the  great  stream  of 
life  which  has  flowed  on  through  countless  epochs  with  one  increasing 
purpose,  rather  than  as  an  isolated,  miraculous  being,  put  together 
abnormally  from  elemental  clay,  and  cut  off  by  such  portentous  origin 
from  his  fellow-animals,  and  from  that  gracious  Nature  to  whom  he 
yearns  with  filial  instinct,  knowing  her,  in  spite  of  fables,  to  be  his 
dear  mother. 


DEGEN  ERA  T10N : 


34 


A  certain  number  of  thoughtful  persons  admit  the  development  of 
man’s  body  by  natural  processes  from  ape-like  ancestry,  but  believe 
in  the  non-natural  intervention  of  a  Creator  at  a  certain  definite  stage 
in  that  development,  in  order  to  introduce  into  the  animal  which  was 
at  that  moment  a  man-likc  ape,  something  termed  “a  conscious  soul,” 
in  virtue  of  which  he  became  an  apc-like  man.  It  appears  to  me 
perfectly  legitimate  and  harmless  for  individuals  to  make  such  an 
assumption  if  their  particular  form  of  philosophy  or  of  religion  requires 
it.  Such  an  assumption  does  not  in  any  way  traverse  the  inferences 
from  facts  to  which  Darwinism  leads  us;  at  the  same  time,  zoological 
science  docs  not,  and  cannot  be  expected  to  give  any  support  to  such 
an  assumption.  The  gratuitous  and  harmless  nature  of  the  assumption 
so  far  as  zoological  science  is  concerned,  and  accordingly  the  base¬ 
lessness  of  the  hostility  to  Darwinism  of  those  who  choose  to  make  it, 
may  be  seen  by  the  consideration  of  a  parallel  series  of  facts  and 
assumptions,  which  puts  the  matter  clearly  enough  in  its  true  light. 

No  one  ventures  to  deny,  at  the  present  day,  that  every  human 
being  grows  from  the  egg  in  utero ,  just  as  a  dog  or  a  monkey  does  ; 
the  facts  are  before  us  and  can  be  scrutinized  in  detail.  We  may  ask 
of  those  who  refuse  to  admit  the  gradual  and  natural  development  of 
man’s  consciousness  in  the  ancestral  series,  passing  from  ape-like 
forms  into  indubitable  man, 44  How  do  you  propose  to  divide  the  series 
presented  by  every  individual  man  in  his  growth  from  the  egg?  At 
what  particular  phase  in  the  embryonic  series  is  the  soul  with  its 
potential  consciousness  implanted  ?  Is  it  in  the  egg?  in  the  foetus  of 
this  month  or  of  that?  in  the  new  born  infant?  or  at  five  years  of 
age  ?  ”  This,  it  is  notorious,  is  a  point  upon  which  Churches  have 
never  been  able  to  agree  ;  and  it  is  equally  notorious  that  the  un¬ 
broken  series  exists — that  the  egg  becomes  the  foetus,  the  foetus  the 
the  child,  and  the  child  the  man.  *On  the  other  hand  we  have  the 
historical  series — the  series,  the  existence  of  which  is  inferred  by 
Darwin  and  his  .adherents.  This  is  a  series  leading  from  simple  egg¬ 
like  organisms  to  ape-like  creatures,  and  from  these  to  man.  Will 
those  who  cannot  answer  our  previous  inquiries  undertake  to  assert 
dogmatically  in  the  present  case  at  what  point  in  the  historical  series 
there  is  a  break  or  division  ?  At  what  step  are  we  to  be  asked  to 
suppose  that  the  order  of  nature  was  stopped,  and  a  non-natural  soul 
introduced  ?  The  philosopher  or  theologian  of  this  or  that  school 
may  arbitrarily  draw  an  imaginary  line  here  or  there  in  either  series, 
and  the  evolutionist  will  not  raise  a  finger  to  stop  him.  As  long  as 
truth  in  the  statement  of  fact  and  logic  in  the  inference  from  observed 
fact  are  respected,  there  need  be  no  hostility  between  evolutionist  and 
theologian.  The  theologian  is  content  in  the  case  of  individual 
development  from  the  egg  to  admit  the  facts  of  individual  evolution, 
and  to  make  assumptions  which  lie  altogether  outside  the  region  of 


A  CHAPTER  IN  DARWINISM. 


35 


scientific  inquiry.  So,  too,  it  would  seem  only  reasonable  that  he 
should  deal  with  the  historical  series,  and  frankly  accept  the  natural 
evolution  of  man  from  lower  animals,  declaring  dogmatically,  if  he  so 
please,  but  not  as  an  inference  of  the  same  order  as  are  the  inferences 
of  science,  that  something  called  the  soul  arrived  at  any  point  in  the 
series  whicn  he  may  think  suitable.  At  the  same  time,  it  would 
appear  to  be  sufficient,  even  for  the  purposes  of  the  theologian,  to 
hold  that  whatever  the  two  above-mentioned  series  of  living  things 
contain  or  imply,  they  do  so  as  the  result  of  a  natural  and  uniform 
process  of  development,  that  there  has  been  one  “  miracle  ”  once  and 
for  all  time.  It  should  not  be  a  ground  of  offence  to  any  school 
of  thinkers,  that  Darwinism,  while  leaving  them  free  scope,  cannot 
be  made  actually  contributory  to  the  support  of  their  particular 
tenets. 

The  difficulties  which  the  theologian  has  to  meet  when  he  is  called 
upon  to  give  some  account  of  the  origin  and  nature  of  the  soul,  cer¬ 
tainly  cannot  be  said  to  have  been  increased  by  the  establishment  of 
the  Darwinian  theory.  For  from  the  earliest  days  of  the  Church,  in¬ 
genious  speculation  has  been  lavished  on  the  subject.  As  to  the  origin 
of  the  individual  soul,  Tertullian  tells  us  as  follows,  “  De  Amina,” 
chap.  xix.  :  “  Anima  velut  surculus  quidam  ex  matrice  Adami  in  pro- 
paginem  deducta,  et  genitalibus  semine  foveis  commodata.  Pullula- 
bit  tarn  intellectu  quam  et  sensu.” 

While  St.  Augustine  says  :  “  Harum  autum  sententiarum  quatuor 
de  anima,  utrum  de  propagine  veniant,  an  in  singulis  quibusque  nas- 
centibus  mox  fiant,  an  in  corpora  nascentium  jam  alicubi  existentes 
vel  mittantur  divinitus,  vel  sua  sponte  labantur,  nullam  tenure  affirmari 
oporteret :  aut  enim  nondum  ista  quaestio  a  divinorum  librorum  catho- 
licis  tractatoribus,  pro  merito  suae  obscuritatis  et  perplexitatis,  evoluta 
atque  illustrata  est ;  aut  si  jam  factum  est,  nondum  in  manus  nostras 
hujuscemodi  litterae  provenerunt.” 


C. 

A  very  important  form  of  Degeneration,  not  touched  on  in  the  text, 
is  that  exhibited  in  the  Mexican  axolotl,  where  the  larval  form  of  a 
Salamander  develops  generative  organs,  and  is  arrested  in  its  further 
progress  to  the  adult  parental  form.  It  is  not  possible  to  class  this 
with  the  other  phenomena  which  I  have  enumerated  as  Degeneration, 
since  there  is  no  modification  of  an  adult  structure,  but  simple  arrest, 
and  retention  of  the  larval  structure  in  all  its  completeness.  I 
should  call  the  phenomenon  exhibited  by  the  axolotl  “  arrest  ”  or 
“  super-larvation,”  rather  than  Degeneration. 

The  result  of  super-larvation  is  in  so  far  similar  to  that  of  those 
changes  to  which  it  is  desirable  to  restrict  the  term  “Degeneration,” 
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that  it  may  be  classed  under  “  simplificative  evolution,”  as  opposed  to 
“  elaborative  evolution."  That  there  is  a  very  real  difference  between 
super-larvation  and  Degeneration  may  best  be  seen  by  taking  a  case 
of  each  process  and  instituting  a  comparison.  The  axolotl  proceeds 
regularly  on  its  course  of  development  from  the  egg,  but  instead  of 
passing  from  the  aquatic  gilled  condition  to  the  terrestrial  gill-less 
adult  form  of  the  Salamander,  it  remains  arrested  in  the  earlier  con¬ 
dition,  develops  its  reproductive  organs,  and  propagates  itself.  There 
is  no  lo:  i  or  atrophy  in  this  case,  but  simply  a  dead  stop  in  a  pro¬ 
gress  .c  course.  On  the  other  hand,  as  we  have  seen,  the  Ascidian 
loses,  by  a  pro  .of  atrophy  and  destruction,  a  powerful  locomotive 
organ,  a  '  ,!.ly-developed  eye,  a  relatively  large  nervous  system. 
The  ,.icr  may  be  compared  to  a  permanent  childishness,  the  latter 
ihc  sen  im  childhood,  which  is  really  atrophy  and  decay.  It  is 
highly  probable  that  super-larvation  has  taken  place  at  various 
epochs  a:  1  in  various  groups  of  the  animal  kingdom,  just  as  it  does 
in  the  axolotl,  and  yet  we  cannot  hope  for  evidence  fitted  to  establish 
its  o<  urrence  in  any  one  case,  where  it  is  no  longer  possible  by 
excey  ional  conditions  to  recover  (as  in  the  case  of  the  axolotl,  which 
can  experimentally  be  made  to  advance  to  the  Salamander  phase  by 
proper  treatment)  the  discarded,  more  developed  adult  form.  By 
super-larvation  it  would  be  possible  for  an  embryonic  form  developed 
in  relation  to  special  embryonic  conditions  and  not  recapitulative  of 
an  ancestry,  to  become  the  adult  form  of  the  race,  and  thus  to  give 
to  the  subsequent  evolu,;on  of  that  race  a  totally  different  and  other¬ 
wise  improbable  direction. 

It  seems  also  exceedingly  probable  that  super-larvation  does  ndt 
occur  only  as  in  the  axolotl  through  premature  maturation  of  the 
reproductive  organs,  but  the  phenomenon  may  develop  itself  more 
slowly  by  a  gradual  creeping  forward,  as  it  were,  of  larval  features. 
Just  as  the  adaptations  acquired  in,  and  having  relation  to,  later  life 
tend  to  show  themselves  in  an  early  period  of  the  development  of  the 
individual  and  out  of  due  season  ;  so  do  characters  acquired  by  the 
early  embryo,  and  having  relation  only  to  this  early  period  of  life,  tend 
to  remain  as  permanent  structures,  and  by  their  invasion  to  perturb 
the  adult  organization.  Such  perturbation  may  tend  either  to  sim¬ 
plification  or  elaboration. 


D. 

The  term  Degeneration  (of  language)  includes  two  very  distinct 
things  ;  the  one  is  Degeneration  of  grammatical  form,  the  other  De¬ 
generation  of  the  language  as  an  instrument  of  thought.  The  former 
is  a  far  commoner  phenomenon  than  the  latter,  and,  in  fact,  while 
actually  degenerating  so  far  as  grammatical  complexity  is  concerned, 
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a  language  maybe  at  the  same  time  becoming  more  and  mare  service¬ 
able,  or  more  and  more  perfect  as  an  organ  having  a  particular  func¬ 
tion.  The  decay  of  useless  inflections  and  the  consequent  simplification 
ot  language  may  be  compared  to  the  specialization  of  the  one  toe  of 
the  primitively  five  toed  foot  of  the  horse,  while  the  four  others  which 
existed  in  archaic  horses  are,  one  by  one,  atrophied.  Taken  by  itself, 
this  phenomenon  may  possibly  be  described  as  :  egeneration,  but  inas¬ 
much  as  the  whole  horse  is  not  degenerate,  but,  on  the  contrary, 
specialized  and  elaborated,  it  is  advisable  to  widely  distinguish  such 
local  atrophy  from  general  Degeneration.  In  the  same  way  language 
cannot,  in  relation  to  this  question,  be  treated  as  a  thing  by  itself — it 
must  be  regarded  as  a  possession  of  the  human  organism,  and  the 
simplification  of  its  structure  merely  means  in  most  cases  its  more 
complete  adaptation  to  the  requirements  of  the  organism. 

True  Degeneration  of  language  is  therefore  only  found  as  part  and 
parcel  of  a  more  general  Degeneration  of  mental  activity.  To  some  ex¬ 
tent  the  conclusion  that  this  or  that  language,  as  compared  with  its 
earlier  condition,  exhibits  evidence  of  such  Degeneration,  must  be  mat¬ 
ter  of  taste  and  open  to  discussion.  For  instance,  the  English  of  John¬ 
son  may  be  regarded  as  degenerate  when  compared  with  that  of  Shake¬ 
speare.  There  is  less  probability  of  a  difference  of  opinion  as  to  the 
degeneracy  of  modern  Greek  as  compared  with  “  classical  ”  Greek,  or 
of  some  of  the  modern  languages  of  Hindustan  as  compared  with 
Sanskrit,  and  1  am  informed  that  the  same  kind  of  Degeneration  is 
exhibited  by  modern  Irish  as  compared  with  old  Irish.  Degenera¬ 
tion,  in  the  proper  sense  of  the  word,  so  far  as  it  applies  to  language, 
would  seem  to  mean  simply  a  decay  or  diversion,  of  literary  taste  and 
of  literary  production  in  the  race  to  which  such  language  may  be 
appropriate. 
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AMIDST  the  all-absorbing  discussion  of  the  problems  which  have 
L  arisen  out  of  the  general  acceptance  among  biologists  of  the 
law  of  evolution,  the  phenomenon  of  Parthenogenesis  which,  pre¬ 
viously  to  Mr.  Darwin’s  work  on  the  “  Origin  of  Species,”  excited  the 
interest  and  called  forth  the  investigations  of  observers  in  much  the 
same  manner  as  his  theory  has  done  of  late  years,  has  met  with  a 
reverse  of  fortune  and  fallen  into  a  subordinate  rank  of  popularity. 
The  distinguished  naturalist,  however,  who,  fifteen  years  ago,  gave  so 
stunning  a  blow  to  current  theories  of  the  reproductive  process,  by  de¬ 
monstrating  the  occurrence  in  moths  and  bees  of  what  he  designated 
as  true  “Parthenogenesis” — that  is  to  say,  the  development,  without 
impregnation,  of  an  ovum  capable  of  being  impregnated — has  not  let 
the  subject  drop.  Professor  Siebold  has  made  further  experimental 
researches,  establishing  again,  and  on  a  larger  basis,  his  former  con¬ 
clusion,  and  adding  at  least  one  new  fact  of  great  general  importance 
for  the  understanding  of  the  process  of  sexual  reproduction.  Although, 
upon  its  first  appearance  in  1856,  the  conclusion  arrived  at  in  his 
“  Wahre  Parthenogenesis  ”  was  admitted  by  almost  all  competent 
naturalists  to  be  thoroughly  demonstrated,  and  beyond  the  reach  of 
criticism ;  yet  some  more,  and  some  less,  eminent  biologists  have  not 
been  wanting  to  deny  the  Lucina  sine  concubitu ,  and  have  raised  ob¬ 
jections,  such  as  that  there  is  a  possibility  of  error  in  the  experiments 
in  reference  to  the  exclusion  of  males  from  the  supposed  partheno- 
genetic  female ;  and  again,  that  these  so-called  females  were  not 
demonstrated  “  not  to  be  hermaphrodites.”  Indeed,  so  deeply  rooted 
is  the  conviction  that  eggs  are  made  to  be  impregnated  by  spermatozoa, 
and  that  they  then,  and  then  only,  can  proceed  to  develop,  that  Sie¬ 
bold  felt  it  necessary  to  add  to  his  proofs  in  order  to  establish  his 
position  that  not  only  do  unimpregnated  eggs  develop  into  perfect 
animals,  but  that  such  an  event  is  by  no  means  an  exceptional  occur¬ 
rence  among  certain  groups,  and  has  a  definitely  fixed  and  orderly 
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recurrence  among  them.  He  naturally  was  also  anxious  to  extend 
the  class-limits  within  which  a  true  Parthenogenesis  can  be  said  to 
occur,  and  he  desired  to  inquire  into  the  sex  of  the  parthenogeneti- 
cally-produced  offspring  in  such  cases  as  could  be  critically  and 
decisively  studied.  Hence,  the  renewed  researches  which  have 
extended  over  several  years,  the  results  of  which  are  given  in  the 
present  brochure. 

Von  Siebold's  merit  in  this  and  his  former  work  (but  more  especially 
in  this)  is  not  the  enunciation  of  a  new  theory  or  hypothesis,  but  the 
great  care,  ingenuity  and  persistence  which  he  has  displayed  in  inves¬ 
tigating  cases  in  which  for  many  years  collectors,  bee-keepers  and 
such  naturalists  of  the  limited,  or  “gardener”  type,  had  asserted 
reproduction  by  means  of  unfertilized  eggs  to  take  place.  It  must 
be  remembered  that  he  was  himself  a  strong  opponent,  in  1850,  of 
the  supposition  which  he  has  now  shown  to  be  justified  in  fact,  and 
that  I.euckart,  in  his  article  “Zeugniss,"  in  Wagner’s  “  Handvtbrter- 
buch,"  and  in  other  publications,  preceded  him  as  an  advocate  for 
the  existence  of  true  Parthenogenesis,  endeavoring,  by  microscopical 
researches,  to  give  a  solid  observational  basis  to  Dzierzon’s  hypothe¬ 
sis.  It  was  not  until  1857  that  Siebold  published  his  observations  on 
bees,  demonstrating  what  had  been  previously  supposed,  viz.,  that  the 
queen-bee  exhausts  her  store  of  received  sperm  in  fertilizing  eggs 
which  give  rise  to  females  only,  and  that  then  she  lays  unfertilzied 
eggs,  which  become  drones  only,  while  the  unfertilized  worker-females 
also  lay  eggs  which  give  rise  to  drones;  and  again,  that  in  certain 
moths  (. Psyche  and  Solenobia )  unfertilized  ova  develop  and  produce 
females  only.  Leuckart  followed  (1858)  with  his  “  Zur  Kenntniss  des 
Generations-wechsels  und  der  Parthenogenesis  bci  den  InSekten.”  In 
this  work,  while  asserting  his  claims  to  the  merit  of  first  espousing 
the  cause  of  true  Parthenogenesis,  I.euckart  gives  an  excellent  view 
of  the  general  signification  of  the  phenomena,  and  insists  on  the  im¬ 
portance  of  extended  histological  observation  in  the  examination  of 
alleged  cases  of  Parthenogenesis.  In  his  present  work  Siebold  cannot 
be  charged  with,  in  any  way,  neglecting  this  part  of  his  subject,  for 
he  has  given  most  important  and  minute  descriptions  of  the  genera¬ 
tive  organs  of  the  two  principal  cases  studied  ( Polistes  and  A/us), 
containing  new’  facts.  His  method  is,  however,  eminently  experi¬ 
mental,  and  appears  to  us  a  striking  contradiction  of  a  very  super¬ 
ficial  classification  of  the  sciences,  which  is  favored  sometimes  by 
men  of  science  unacquainted  with  the  methods  or  problems  of  biology ; 
we  mean  the  division  into  the  exact  or  mathematical,  the  experimental 
and  the  classificatory  sciences,  in  which  last  division  the  so-called 
natural  history  sciences  are  said  to  find  their  place. 

The  exj»eriments  which  Siebold  made  on  bee*  and  wasp*,  though 
performed  by  a  naturalist,  are  as  nicely  controlled,  and  as  clear  in  the 
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conclusions  which  they  give,  as  any  performed  by  exact  physicists  on 
the  times  or  quantities  concerned  in  this  or  that  physical  process. 
The  style  in  which  details  of  these  investigations  are  communicated 
is  one  rare  at  the  present  day  in  biological  works,  where  minute 
description  of  structure,  or  of  the  apparatus  devised  for  a  physiologi¬ 
cal  research,  form  the  staple.  Here  we  are  treated  to  a  leisurely 
narrative  of  some  years  of  patient  work  ;  we  share  the  keen  enjoy¬ 
ment  of  the  author  as  he  becomes  acquainted  with  the  marvelous 
intelligence  of  his  wasps  and  their  various  proceedings — we  feel  his 
satisfaction  in  overcoming  the  difficulties  of  procuring  and  observing 
the  necessary  material,  and  admire  the  candor  and  thoroughness  with 
which  he  handles  the  question  before  him. 

Before  proceeding  to  a  short  notice  of  the  contents  of  Von  Siebold’s 
book,  it  will  be  well  to  give  a  brief  statement  of  the  signification 
which  such  inquiries  as  his  have  in  the  present  state  of  knowledge. 
Harvey’s  dictum,  “  Omne  vivum  ex  ovo,”  expressed  a  great  law, 
which  had  to  be  qualified  when  the  researches  of  Trembley  and  others 
made  known,  among  Polyps,  and  Worms,  and  Protozoa,  reproduction 
by  fission.  To  this  rapidly  succeeded  the  recognition  of  a  modified 
fission,  in  which  the  animal  did  not  divide  into  equal  parts,  nor  exhibit 
the  power  of  reproduction  of  the  whole  animal  in  artificially  detached 
portions  of  its  body ;  but  in  which  special  sprouts  or  buds  were  found' 
to  be  prepared  and  detached  spontaneously,  becoming  then  developed 
into  perfect  animals.  This  process  received  the  name  of  gemmation, 
and  was  stated  to  occur  in  polyps  and  also  in  the  plant-lice.  Parallels 
for  these  methods  of  reproduction  in  animals  were  readily  recognized 
in  plants,  in  the  multiplication  by  seed,  by  cuttings  or  shoots,  and  by 
separable  buds.  A  broad  line  was  drawn  between  “buds”  and 
“  eggs,”  however  egg-like  the  former  might  appear,  in  the  assumption 
that  eggs  were  special  bodies  of  a  peculiar  structure,  destined  to  be 
“  fertilized  ”  by  the  spermatozoa  of  the  male — after  which  process 
only  could  they  develop.  These  distinctions,  some  twenty  years  ago, 
were  the  more  firmly  impressed  in  the  minds  of  biologists  by  the  then 
recently  acquired  knowledge  of  the  process  of  fertilization  or  impreg¬ 
nation.  Then  came  the  demonstration  by  Siebold  of  the  capacity  for 
development  of  true  eggs,  even  when  not  impregnated.  The  sharp¬ 
ness  of  the  limit  between  buds  and  eggs  was  by  this  at  once  destroyed; 
and  the  closely  following  researches  of  Leydig  (antecedent  to  Siebold’s 
work  in  some  cases),  Huxley,  Lubbock  and  Leuckart,  on  the  structure 
of  the  supposed  buds  of  Aphis  and  allied  insects,  and  of  lower  crusta¬ 
ceans,  proved  that  these  bodies  were  morphologically  ova — originat¬ 
ing  in  ovaries,  and  having  the  essential  structure  of  fertilizable  ova. 
For  them  the  term  “pseudova  ”  was  introduced  by  Professor  Huxley, 
since  they  differ  in  this  respect  from  other  ova — that  whereas  the 
latter  can  be,  and  are  in  most  cases  (though  with  constant  exceptions), 
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fertilized,  the  latter  cannot  be.'  While,  then,  up  to  this  period  such  a 
thing  as  Parthenogenesis  appeared  to  be  a  strange  exception,  the 
question  has  now  shifted,  and,  since  the  essential  identity  in  repro¬ 
ductive  power  of  cuttings,  buds,  pseudova,  and  eggs  is  proved,  the 
problem  before  naturalists  is  rather  “Why  are  eggs  ever  fertilized  ?" 
in  short,  “What  is  the  use  of  the  male  sex  at  all  ?”  We  have  animals 
and  plants  multiplying  by  fission,  breaking  up  into  two  or  more  parts, 
each  of  which  becomes  a  new  individual  ;  we  have  them  giving  rise 
by  growth  to  masses  of  cells,  which  become  detached  or  remain 
attached,  and  develop  each  into  a  new  individual  ;  and  finally,  we 
have  them  elaborating  single  large  cells,  which  become  detached  and 
develop  each  into  a  new  individual.  Why  should  it  be  that  in  certain 
cases  these  last  require  fusion  with  another  peculiar  kind  of  cell  ele¬ 
ments  before  they  will  develop  ?  Some  light  seemed  to  be  thrown 
on  this  matter  at  first  by  the  observation  that  the  unfertilized  ova  of 
the  bee  always  produce  drones,  and  that  only  the  fertilized  produce 
females  ;  but  this  indication  of  a  possibly  clearer  insight  into  the 
matter  is  entirely  upset  by  the  fact,  now  fully  established  in  the  pres¬ 
ent  work,  that  in  some  species  of  insects  and  crustaceans  the  unfer¬ 
tilized  ova  always,  or  in  an  enormously  large  proportion,  produce 
females  only  ;  while  in  the  Aphides  we  know  that  they  ultimately 
produce  both  males  and  females.  Mr.  Darwin  has  suggested  the 
most  satisfactory  theory  of  fertilization,  in  assigning  to  it  the  object 
of  fusing  two  life-experiences  in  the  progeny,  which  thus  gains  ten¬ 
dencies  and  acquires  impulses  from  a  wider  area  than  does  an  unfer¬ 
tilized  ovum,  and  is  in  so  far  strengthened.  Conjugation  of  two  cells, 
similarly  formed  but  belonging  to  different  individuals  (as  seen  in 
Confervae  and  Gregarin®)  is  the  simplest  arrangement  for  obtaining 
this  end  ;  the  only  difference  between  this  and  sexual  reproduction  is 
that  in  the  latter  process  one  cell  seeks,  the  other  is  sought ;  and  this 
differentiation  into  active  and  passive,  the  wooer  and  the  wooed,  com¬ 
mencing  in  the  simplest  vegetable  and  animal  cells,  persists  to  the 
highest  rank  of  development.  Self-impregnation  (if  it  have  a  real 
physiological  existence)  and  Parthenogenesis  have,  then,  to  yield, 
as  chief  modes  of  reproduction,  to  Gamogenesis,  or  the  concurrence 
of  two  individuals  ;  and  this  for  one  and  the  same  reason.  Perhaps 
the  apparently  anomalous  facts  that  an  animal — or  plant,  as  the  case 
may  be — develops  elaborate  motile  zoosperms  and  copulatory  organs, 

1  I>euckart  has  more  recently  proposed,  in  describing  the  reproduction  of  the 
Cecidomyia  larv.x  discovered  by  Wagner,  to  limit  the  term  “  pseudovum”  to  such  ova 
as  those  produced  by  larva:,  or  imperfect  forms  ;  and  not  to  apply  it  at  all  to  the  eggs 
of  bees,  wasps,  etc.  (which  can  develop  without  fertilization),  as  was  done  by  Huxley. 
The  falsity  implied  in  the  prefix  seems  to  make  a  rather  stronger  distinction  than  is 
desirable  between  any  of  these  bodies  ;  for  the)’  are  all  truly  ova,  though  ova  of 
various  special  properties. 
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merely  to  fertilize  its  own  egg  ;  and  that  other  animals  and  plants 
develop  peculiarly  constructed  large  cells,  of  a  kind  apparently  espe¬ 
cially  elaborated  in  the  progress  of  the  general  evolution  of  life  to 
provide  for  fertilization,  yet  which  never  are  fertilized — are  only  to 
be  explained  as  cases  of  persistent  structures  with  modified  function. 
In  the  former  case,  Agamogenesis,  being  sufficient  to  or  necessitated 
by  the  conditions  of  life,  yet  avails  itself  of  the  apparatus  inherited 
from  gamogenetic  ancestors ;  while  similarly,  in  the  second  case 
(pseudova),  Agamogenesis,  having  advantages  for  the  particular  case 
(and  not  being  a  common  phenomenon  in  the  group),  instead  of  mak¬ 
ing  its  appearance  through  new  organs,  avails  itself  of  the  ovary 
inherited  from  gamogenetic  progenitors.  Thus  the  unsignificant 
form  of  an  ovum  (unsignificant,  that  is,  so  far  as  Agamogenesis  is 
concerned)  takes  the  place  of  the  more  obviously  appropriate  bud  or 
fission-product.  The  phenomenon  of  Alternation  of  Generations,  usu¬ 
ally  treated  of  in  connection  with  Parthenogenesis,  should,  by  experi¬ 
ment  on  the  physical  conditions  accompanying  its  variations,  enable 
us  to  ascertain  a  great  deal  more  than  is  at  present  known  of  what  is 
the  signification  of  the  differentiation  of  male  and  female  sexual  ele¬ 
ments  ;  and  it  is  from  further  study  of  this  and  of  true  Partheno¬ 
genesis  that  progress  in  this  part  of  physiology  may  be  expected. 

To  return  to  Siebold’s  researches.  The  greater  part  of  the  book  is 
devoted  to  an  account  of  the  Parthenogenesis  observable  in  the  wasp 
Polistes.  Leuckart  first  recorded,  in  his  work  already  mentioned, 
that  the  workers  of  wasps,  ants,  hornets,  and  humble  bees  lay  eggs, 
which  in  one  case  he  followed  to  the  development  of  a  larva,  of  which 
he  was  not  able  to  determine  the  sex.  Siebold  determined  to  study  a 
species  of  Polistes  common  in  and  around  Munich,  which  he  identi¬ 
fies  with  much  care,  and  after  reference  to  specimens  and  authorities 
from  many  lands,  as  Polistes  gallica  var.  diadema  Latreille.  He  gives 
a  minute  description  of  the  characters  of  the  females  and  males  ;  the 
two  kinds  of  the  former  (queens  and  workers)  being  only  distinguish¬ 
able  by  size — the  workers  in  all  external  characters  as  well  as  in  their 
generative  organs  being  merely  smaller  queens,  and  fully  capable  of 
copulation  and  impregnation.  In  the  beginning  of  May,  in  Munich, 
the  Polistes  queens  which  were  born  in  the  previous  summer  and  im¬ 
pregnated  then,  commence  each  to  build  a  nest.  No  queen  who  built 
in  the  former  year  survives  to  build  a  second  time,  and  the  young 
queens  never  make  use  of  the  old  nests.  The  Polistes  are  very  par¬ 
ticular  in  choosing  a  warm,  sunshiny  spot,  sheltered  from  wind  and 
rain,  and  as  such  spots  are  not  too  common  a  new  nest  is  often  be¬ 
gun  near  the  weathered  remains  of  an  old  one.  Walls  and  trunks  of 
trees,  often  at  such  a  height  as  not  to  be  easily  reached,  are  the  sites 
chosen.  When  the  queen  has  constructed  fifteen  or  twenty  cells,  she 
lays  eggs  in  them,  and  is  very  hard-worked  in  guarding  her  nest  and  in 
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providing  food  for  the  larva:  as  they  hatch.  She  feeds  them  on  cater¬ 
pillars  and  other  soft  insects,  first  removing  the  alimentary  canal  (as 
cooks  take  out  the  entrails  of  a  fish),  and  carefully  applying  the 
morsel  to  the  lips  of  each  larva.  This  process  takes  some  time  for 
one  “  hand,”  and  hence  the  first  brood  is  longer  in  coining  to  perfec¬ 
tion  than  later  broods,  in  the  rearing  of  which  the  elder  progeny 
assist.  In  the  middle  of  June  the  first  lot  make  their  appearance,  all 
small  females,  ready  to  assist  their  parent  in  the  advancement  of  her 
enterprise.  The  later  broods  develop  more  rapidly  and  acquire  larger 
size,  from  being  better  nourished,  and  toward  the  end  of  June  (no 
drones  being  as  yet  born)  the  females  which  come  forth  are  as  large 
as  the  old  queen  ;  they  may,  however,  be  easily  distinguished  from 
her  by  their  comparative  freshness  of  color  and  wing.  Great  care  is 
displayed  in  guarding  the  nest.  At  night  the  queen  goes  to  sleep 
after  having  carefully  inspected  each  cell,  taking  up  her  position  at 
the  hinder  side  of  the  nest.  If  she  is  disturbed  in  the  night,  she 
takes  another  survey  of  her  house  before  again  going  to  sleep.  In 
the  daytime  if  disturbed  she  makes  an  immediate  attack  on  the 
enemy  with  her  sting,  and  then  Hies  back  to  her  nest.  She  can  sting 
several  times,  since  the  barbs  on  her  weapon  are  not  too  long  to  allow 
of  its  being  wiihd. awn.  Ants  are  among  the  most  common  of  the 
many  insect  enemies  of  these  wasps,  and  when  one  ventures  into  the 
nest,  the  whole  colony  sting  it  to  death  and  immediately  throw  the 
body  out.  birds  are,  however,  not  thus  to  be  got  rid  of,  and  destroy 
immense  numbers  of  the  nests,  so  that  Siebold  was  obliged  to  protect 
those  he  wished  to  study  with  nets.  The  members  of  one  nest  are 
not  allowed  to  remain  in  another ;  if  by  chance  a  stranger  comes  in 
she  is  hustled  out  at  once  by  the  wasps  near  the  entrance.  Siebold 
convinced  himself  of  this  by  painting  the  thorax  of  a  number  of 
Polistes  belonging  to  different  nests  with  different  colors.  Only  late 
in  the  year,  when  the  wasps  seem  to  be  getting  careless  or  tired  of 
their  incessant  work,  did  he  find  that  one  or  two  had  got  mixed  in 
certain  colonies  to  which  they  did  not  rightly  belong.  Although 
there  is  this  sharp  discrimination  of  individuals,  yet  it  was  found  that 
by  substituting  one  nest  for  another  while  the  queen  was  away,  she 
could  often  be  deceived,  so  as  to  make  her  enter  upon  the  possession 
of  the  substituted  nest  as  though  it  were  her  own.  Siebold  found 
this  a  very  useful  plan  when  he  wanted  to  change  the  position  or 
locality  of  a  nest  so  as  to  bring  it  into  a  safer  or  more  accessible 
spot,  or  when  a  nest  which  he  had  been  observing  was  by  s  <me  acci¬ 
dent  deserted,  or  when  a  nest  in  a  favorable  portion  was  lei  s forward 
in  the  development  of  its  larvx  than  one  less  favorably  situated.  By 
making  the  nests  movable,  and  substituting  the  one  for  the  other  in 
the  absence  of  the  queen,  he  was  able  to  save  himself  much  trouble 
and  loss.  The  nests  were  made  movable  by  removing  them  from 
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their  original  support  and  firmly  fixing  them  to  boards,  which  were 
then  hung  up  in  the  original  position.  The  queens  were  very 
anxious  after  this  operation  had  been  performed,  investigating  with 
great  care  the  strength  of  the  support  and  the  cord  by  which  the 
board  was  hung,  and  sometimes  adding  to  it  themselves  additional 
strength.  By  degrees  such  movable  nests  could  be  lowered  a  little 
bit  each  day  from  an  inconveniently  high  position,  or  taking  the  nest 
in  the  night  under  a  cover,  while  all  the  wasps  were  in  it,  it  could  be 
removed  from  a  distant  locality  to  the  Professor’s  garden.  In  such 
cases  a  certain  proportion  always  came  to  grief  by  the  desertion  of 
the  colony  ;  and  the  queen  was  then  sometimes  found  at  work  on  the 
old  site  constructing  a  nc”  :mst.  Although  strangers  are  not  admit¬ 
ted  in  a  well-regulaf  ’  d..tc::’  nest,  yet,  by  :  arch  ,  stress  or  desertion, 
the  brood  of  one  colony  ••/ill  some.’ hues  be  exposed  to  the  attacks  of 
the  workers  of  am  'her,  who  thee.  ;  r.r.e  m  e  of  the  unfortunate  larvae 
to  feed  their  own  ye  .  g.  I;  f  meetly  happens  that  workers  who 
have  once  indulged  i  u  this  km.!  o(  thing  become  what  are  called 
“robber  wasps,”  utterly  dome  ddmd,  red  actually  undo  •  the  whole 
labor  of  a  colony  by  dragging  cut  the  grubs  which  they  were  lately 
so  carefully  tending  .  i  cmr.ru on  vita  their  fellows,  to  feud  ti  e  still 
younger  larvae.  When  this  h  m  of  things  lias  once  begun  hi  a 
colony  it  soon  goes  to  rm  we  it  is  necessary  to  destroy  any 

deserted  Polistes’  nests  in  the  neighborhood  of  those  under  observa¬ 
tion,  lest  by  entering  t!  s  former  the  members  of  the  latte;  should  get 
the  bad  habit  of  pulling  grub  :t  of  their  ct.lis,  and  proceed  to  do 
the  same  in  their  own  nests. 

The  rain  is  a  very  constant  source  cf  destruction  to  Polistes’  colo¬ 
nies,  drowning  the  young  by  saturating  the  cell  with  moisture.  Light 
rain  will  not,  however,  do  much  harm.  While  Siebold  was  endeavor¬ 
ing  to  remove  some  of  the  water  from  a  nest  which  had  been  drench.  ! 
in  a  shower,  he  was  astonished  to  find  the  wasps  themselves  alr« 
busy  at  the  work,  putting  their  heads- into  the  cells,  sucking  up  the 
water,  then  passing  to  the  edge  of  the  nest  and  spitting  out  the  h  hd. 
In  this  way  they  are  able  to  get  rid  of  the  effects  of  a  wetting  if  it  is 
not  very  severe.  Though  the  Polistes  feed  their  young  exclusi  v  e  ly 
with  animal  food,  they  yet  appear  to  collect  a  sweet  fluid,  which  rie- 
bold  found  in  some  cells,  and  which  he  thinks  the  workers  take  b>r 
their  own  enjoyment,  since  they  were  seen  entering  such  cells  v  <i 
apparently  sucking  at  the  contents — in  fact,  taking  a  little  refresh¬ 
ment  in  the  intervals  of  their  labor. 

1'he  development  of  the  grub  is  carefully  described  by  the  author, 
and  a  “  pseudo-nymph  ”  stage  is  recognized  intervening  between  the 
nymph  and  the  pupa.  The  perfect  insect  bites  off  the  lid  of  its  cell, 
and  comes  out  with  perfect  wings,  deposits  first  of  all  a  drop  of  urinary 
excretion,  and  makes  a  trial  flight,  then  returns  to  take  part  in  the 
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labors  of  the  colony.  The  cell  is  often  used  again  for  another  egg. 
The  first  drones  make  their  appearance  with  the  beginning  of  July  ; 
an  important  fact  for  Siebold's  experimeuts,  for  if  the  nest  is  to  be 
used  at  all,  now  is  the  latest  moment ;  they  have  to  be  killed  off,  and 
all  the  remaining  larvae  and  pupae  destroyed,  in  order  to  secure  a 
colony  consisting  solely  of  virgins.  The  drones  play  a  pitiable  part 
in  the  nest — sneaking  about  in  the  empty  cells  and  behind  the  comb. 
Not  till  the  month  of  August  are  their  generative  organs  fully 
developed,  and  then  they  make  their  first  approaches  to  the  females. 
Their  proceedings  are  minutely  described,  and  it  appears  that  they 
meet  with  many  rebuffs  from  the  busily-occupied  workers  of  the  hive, 
and  that  it  is  outside  at  a  distance  from  the  nest  that  their  addresses 
are  at  length  accepted  by  those  of  the  larger  females  destined  to 
become  queens.  Not  all  the  large  females  appear  to  have  this  des¬ 
tiny,  and  none  appear  to  leave  the  nest  until  all  the  brood  has  been 
brought  through,  when  (about  the  beginning  of  October)  the  nests 
become  deserted.  Only  a  few  flattened  old  virgin  wasps  remain,  who 
are  killed  off  by  the  frosts,  while  the  young  queens  have  married  and 
sought  out  for  themselves  winter  quarters.  Siebold  distinguished 
black-eyed  and  green-eyed  drones,  and  speculates  upon  the  significa¬ 
tion  of  this  difference. 

Having  ascertained  these  and  other  matters  relating  to  the  Polistes 
in  far  greater  detail  than  we  have  been  able  here  to  indicate  them, 
Siebold  was  prepared  to  make  his  experiment.  In  the  nest  from  which 
he  wanted  an  answer  to  these  questions,  “  Can  unfertilized  Polistes 
females  lay  eggs  which  will  develop?"  and  if  so,  “Of  what  sex  will 
the  parthenogenetically-produced  progeny  be?"  he  proceeded  to 
destroy  the  queen  and  all  the  eggs,  larvae,  and  pupae  in  the  cells  with 
the  greatest  care  as  late  as  possible  in  the  season,  so  a$  to  have  as 
large  a  colony  as  possible  left,  the  limit  of  the  time  being  given  by  the 
date  of  the  appearance  of  the  first  drone.  The  queens  thus  taken 
were  used  for  careful  histological  study  of  the  generative  organs,  and 
since  in  all  cases  Siebold  found  the  receptaculum  seminis  filled  with 
moving  spermatozoa,  he  was  able  to  feel  assured  that  he  had  really 
removed  the  queen  in  each  case.  We  will  merely  direct  the  attention 
of  those  interested  in  histology  to  the  minute  description  here  given 
of  the  ovary,  which  in  the  main  agrees  with  Leydig’s,  and  of  the  recep - 
taatlum  seminis ,  which,  in  opposition  to  Leydig,  on  account  of  its  nerve 
supply,  Siebold  holds  to  tie  contractile.  After  waiting  some  days  Sie¬ 
bold  had  the  gratification  of  finding  the  first  eggs  laid  in  the  cells  of 
several  of  the  nests  from  which  he  had  removed  queen,  eggs  and  larvae, 
and  he  felt  convinced  that  they  could  only  have  been  laid  by  the  small 
virgin  workers  who  alone  tenanted  the  combs.  The  whole  business  of 
the  colonies  proceeded  just  as  well  as  when  the  queens  were  there,  and 
thfe  virgins  watched  and  worked  with  the  same  assiduity  as  had  done 
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their  queen-mother.  In  some  cases  Siebold  actually  saw  a  worker 
deposit  an  egg,  and  such  egg-laying  workers,  when  anatomically 
tested,  showed,  firstly,  in  the  presence  of  corpora  lutca  (the  precise  sig¬ 
nification  of  which  the  investigator  had  ascertained  by  his  histological 
studies  of  the  ovary),  that  eggs  had  been  extruded  ;  and,  secondly, 
in  the  complete  absence  of  spermatozoa  from  the  receptaculum  seminis, 
that  the  insect  was  a  virgin.  Out  of  a  hundred  nests  which  he  had 
begun  to  observe  in  one  season,  and  out  of  one  hundred  and  fifty  in 
another,  only  some  twenty  or  so  in  each  case  came  through  all  the 
long  series  of  accidents  from  weather,  insects,  birds,  etc.,  to  which 
they  were  necessarily  exposed,  and  some  of  those  which  promised  the 
best  results  and  had  cost  the  most  pains  came  to  a  bad  end  in  the 
very  last  days  of  the  research.  In  order  to  determine  the  sex  of  the 
wasps  born  from  the  eggs  laid  by  the  parthenogenetic  females,  Siebold 
in  most  cases  only  allowed  the  development  to  proceed  sufficiently 
far  to  enable  him  to  recognize  the  sex  by  anatomical  investigation. 
The  dried  skin,  however,  of  such  grubs  as  were  found  dead  in  their 
cells  afforded  sufficient  evidence  of  the  sex.  In  all  cases  the  parthe¬ 
nogenetic  offspring  was,  without  exception,  male.  The  queen-wasps, 
as  we  have  mentioned,  also  late  in  the  season  lay  eggs  which  produce 
drones,  which  are  easily  distinguished  from  the  drones  parthenoge- 
netically  produced  by  their  larger  size.  It  occurred  to  Siebold  when 
he  first  ascertained  that  the  queens  produce  drones,  that  such  drones 
might  visit  his  virgin  colonies,  and  thus  his  whole  experiment  be 
invalidated.  He  was,  however,  reassured  on  this  point  by  a  nearer 
acquaintance  with  the  Polistes  ;  for  such  drones  are  not  born  till  later 
than  the  period  at  which  his  small  females  laid  their  eggs,  the  former 
event  taking  place  at  the  end  of  July,  the  latter  at  the  beginning ; 
and,  furthermore,  as  we  have  noticed  above,  it  is  not  till  still  later 
(August),  when  the  experimental  cells  were  long  since  all  occupied 
with  eggs,  that  the  power  and  desire  of  sexual  activity  comes  to  these 
drones. 

Siebold’s  experiments  extended  over  four  years,  and  although  some 
hundreds  of  nests  were  more  or  less  observed,  only  thirty-seven — but 
these  amply  sufficient — gave  the  answer  to  his  questions,  passing  suc¬ 
cessfully  through  all  the  stages  above  noted.  Firstly,  they  furnished 
a  virgin  colony  in  a  nest  absolutely  free  from  eggs  and  larvae — except 
a  few  advanced  larvae  purposely  left  in  some  nests  and  noted  down — 
which  colony  laid  eggs;  secondly,  these  eggs  produced,  without 
exception  (some  few  eggs  not  developing),  males. 

The  method  of  recording  which  was  used  must  be  mentioned  to  give 
a  notion  of  the  accuracy  of  the  observations.  A  series  of  plans  of 
each  nest  was  kept,  each  cell  being  represented,  and  its  contents,  at 
different  dates.  Successive  plans  were  used  for  recording  the  succes¬ 
sive  changes  in  the  number  of  cells  of  the  nest,  and  in  their  contents, 
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at  different  periods  of  the  observations.  Signs  jotted  down  in  the 
plan  cells  indicate  such  facts  as  these — e.  g.,  the  cell  contains  a 
“parthenogenetic  egg,”  or  “a  second  parthenogenetic  egg  which  was 
laid  after  a  first  one  had  disappeared,”  or  “a  larva  sp.ung  from  the 
queen,”  or  “a  parthenogenetic  male  larva,”  etc.,  etc.  A  second  record 
was  kept,  and  is  given  for  twenty-two  cases,  in  which  the  following 
facts  were  noted  :  Number  of  the  nest,  date  it  was  made  movable, 
number  of  cells  at  that  time,  day  of  emergence  of  first  worker-female, 
date  of  destruction  of  queen,  eggs  an  I  grubs;  number  of  larva;  and 
pupae  left  undestroyed  at  this  date,  date  of  first  laying  of  partheno¬ 
genetic  eggs,  date  of  first  emergence  o  parthenogenetic  larvae, 
date  of  first  emergence  of  drones  born  from  queens’  eggs  (these 
were  null  in  most  cases,  and  were  always  so  late  as  not  to  affect  the 
experiments  by  possibly  impregnating  the  worker-females),  number 
of  the  same,  number  of  cells  observed  when  the  experimental 
conditions  were  established,  date  and  duration  of  the  experiment, 
maximum  number  of  female  workers  employed  in  the  affairs  of  the 
nest,  number  of  larva;,  pupae,  and  wasps  of  the  parthenogenetic  brood 
found  at  the  conclusion  of  the  experiment.  After  the  account  of  the 
artificially  obtained  results,  two  cases  are  recorded  in  which  Siebold 
found  a  parthenogenetic  colony  naturally  established  by  an  accident 
which  had  destroyed  their  queen  and  comb. 

Before  concluding  this  chapter  of  his  book,  Siebold  makes  the  very 
important  observation  that  the  facts  observed  in  the  Parthenogenesis 
of  Polistes  are  in  opposition  to  the  view  maintained  by  Leydig,  viz.,  that 
the  sexualdifferentiation  of  the  egg  is  independent  of  its  fertilization, 
and  that  the  evolution  of  the  male  sex  indue  to  diminution  of  nutrition 
and  warmth.  Bessels  has  already,  in  i  hown 

that  this  is  not  the  case  in  the  bcc.  If  it  w  -e  true  for  Poli  tct, 
the  eggs  laid  in  the  early  year,  when  it  is  cold,  an  1  when  there  is  only 
the  queen  to  attend  to  the  larvae,  should  |  ro  lute  droi  •  .  On  the 
contrary,  they  produce  females,  and  tli  dron  ppcu.r ;  rt<  •  ly  at  the 
time  when  warmth  and  nourishment  are  most  abundant. 

Siebold  concludes,  therefore,  that  (i)  the  egg  bring  with  them 
from  the  ovary  the  capacity  of  differentiating  themselvt  .  m  iles, 
and  (2)  of  developing  themselves,  independently  of  male  influence 
into  male  individuals  ;  (3)  but  the  same  eggs  can  be  changed  in  these 
properties  by  the  influence  of  the  male  sperm  elements,  and  proceed 
to  develop  as  female  individuals. 

The  second  chapter,  very  short,  is  on  Parthenogenesis  in  Vespa 
holsatica ,  which  was  inferred  to  occur  from  the  observation  of  a  na¬ 
turally  produced  queenless  colony,  the  larva;  in  the  cells  of  which 
were  all  male. 

The  third  chapter  is  on  Parthenogenesis  in  N/matus  rentricorus ,  the 
larva  of  u’hich  is  known  as  the  Gooseberry-caterpillar.  Since  three 
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or  more  generations  of  these  leaf-wasps  occur  in  the  season,  tney 
furnished  abundant  material,  and  the  old  supposition  of  Partheno¬ 
genesis  first  put  out  as  regards  them  by  Robert  Thorn,  in  the  Gar¬ 
dener's  Magazine,  1820,  is  shown  by  Siebold  to  be  justified  by  carefully 
conditioned  experiment.  Some  valuable  observations  on  the  anatomy 
of  the  generative  organs,  and  on  the  curious  increase  in  the  size  of  the 
egg  after  it  is  laid,  are  given.  The  parthenogenetically  produced 
progeny  are  in  this  case  also  male.  The  results  of  the  Nematus  ex¬ 
periments  were  not  ready  for  publication  until  after  the  issue  of  the 
present  work,  and  we  have  received,  through  the  kindness  of  Dr. 
Dohrn,  a  copy  of  the  Sitzungsberichte  of  the  Munich  Academy  of  4th 
November,  1871,  in  which  they  are  fully  given.  It  appears  that 
though  an  occasional  female  appeared  among  the  male  broods  pro¬ 
duced  by  unfertilised  females,  this  was,  in  every  case  where  it  hap¬ 
pened,  fully  accounted  for  by  the  accidental  access  of  a  fertilised 
female,  or  some  such  misadventure,  duly  noted  in  the  records  kept  of 
the  observations. 

Of  the  fourth  and  fifth  chapters,  treating  of  Parthenogenesis  in  the 
Lepidoptera,  Psyche  helix ,  Solenobia  triquetrella  and  S.  lichenella ,  we 
have  not  space  to  speak  in  detail.  The  same  intimate  inquiry,  and 
the  same  very  necessary  prodigality  in  the  amount  of  material 
subjected  to  experiment,  which  we  noted  above  as  to  Polistes,  char¬ 
acterise  Professor  Siebold’s  treatment  of  these  cases.  The  Partheno¬ 
genesis  in  these  cases  produces  female  broods,  and  though  the  male  of 
Psyche  helix  has  been  discovered  since  Siebold’s  former  researches  on 
this  moth,  his  conclusion  is  by  no  means  invalidated,  for  the  males 
are  excessively  rare.  They  were  first  discovered  by  Claus,  of  Mar¬ 
burg,  who  has  indicated  characters  by  which  future  observers  may  dis¬ 
tinguish  the  sex  of  the  caterpillars.  Out  of  many  hundreds  of  broods 
reared  by  Siebold,  taken  in  various  places,  ranging  from  the  Baltic  to 
the  plains  of  Lombardy,  only  once  did  he  obtain  males.  There  ap¬ 
pear  to  be  thus  broods  which  are  entirely  female,  and  broods  which 
are  of  mixed  sexes.  The  conditions  under  which  the  male  sex  makes 
its  appearance  are  not  yet  ascertained.  It  is  exceedingly  desirable 
that  those  wrho  may  be  fortunate  enough  to  come  across  a  mixed  brood, 
should  make  experiments  to  ascertain  if  all  the  eggs  which  are  fer¬ 
tilised  produce  males.  The  females  of  the  purely  female  broods  are 
completely  developed  in  every  respect,  having  perfect  copulatory 
organs,  and  the  egg  is  furnished  with  a  micropyle;  therefore,  as  Sie¬ 
bold  maintains,  they  must  not  be  called  pseudova.  It  should  be  men¬ 
tioned  that  the  inquiries  necessary  to  establish  the  identity  of  the 
species,  and  the  distinctive  characters  with  regard  to  these  little 
moths,  have  occupied  a  great  deal  of  our  author’s  time  and  attention, 
and  are  here  recorded.  In  regard  both  to  Psyche  and  Solenobia, 
examination  with  the  microscope  was  employed  to  determine  the 
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absence  of  male  elements  from  the  receptaculum  seminis  ;  and  we  have 
moreover  an  account  of  the  structure  of  the  ovaries.  In  relation  to 
this  matter,  Professor  Siebold  takes  the  opportunity  of  replying  to 
some  criticisms  of  his  former  work  by  M.  Plateau,  who  appears  to 
have  made  little  of  the  arguments  based  on  the  proof  thus  obtained 
of  virginity,  without  knowing  the  real  extent  and  nature  of  Siebold’s 
studies,  having,  in  fact,  only  read  of  them  in  an  imperfect  abstract. 
It  appears  also  that  M.  Plateau  took  “ein  einziger  Fundort  ”  to  mean 
“  un  naturaliste  collecteur,”  an  amusing  mistake  to  w  hich  our  atten¬ 
tion  is  drawn  in  a  note.  We  may  briefly  mention  here  with  regard 
to  Solenobia,  that  it  appears  that  S.  lichrnella  is  only  the  female 
brood  of  S.  pintti,  of  which  males  and  females  regularly  occur.  No 
structural  difference  appears  to  exist  between  the  two  kinds  of 
females,  but  the  former,  on  escaping  from  the  chrysalis- sac,  at  once 
proceed  to  lay  eggs,  which  produce  invariably  females;  while  the 
latter  wait  for  copulation,  and  if  that  be  withheld,  die,  and  dry  up 
without  laying  their  eggs.  These  insects  offer  most  promising  mate¬ 
rial  for  further  researches  on  the  conditions  attending  the  differentia¬ 
tion  of  sex. 

We  now  come  to  the  sixth  and  last  chapter  on  “  The  Parthenoge- 
netic  Reproduction  in  Apus  and  Allied  Crustacea.”  Already,  in  1856, 
Siebold  had  stated  his  supposition  that  Apus  cancri/ormis ,  Limnadia 
gigas ,  and  Polyphemus  oculus ,  in  which  species  no  males  had  been 
observed,  presented  examples  of  true  Parthenogenesis,  and  were  not 
to  be  regarded  as  bud-producing  **  nurses,”  in  a  so-called  alternation 
of  generations.  I.euckart  subsequently  expressed  the  same  opinion 
with  regard  to  the  reproduction,  independent  of  males,  observed  in 
Daphnia ,  Apus  and  Limnadia.  Ever  since  that  period  Siebold  has  con¬ 
tinually  kept  an  eye  upon  Apus.  In  1858  the  males  of  Apus  were 
discovered  by  Kozubowski,  and  Siebold  received  specimens  from  vari¬ 
ous  localities.  He  thus  learned  to  distinguish  with  perfect  facility  the 
two  sexes,  and  was  enabled  now  to  convince  himself  that,  as  with  the 
Lepidoptera  above  spoken  of,  so  with  Apus,  broods  occur  which  are 
entirely  destitute  of  males,  and  go  on  reproducing  parthenogenetically, 
while  other  broods  occur  in  which  both  sexes  are  present.  The  number 
of  Apus  of  two  species — Apus  cancriformis  and  Apus  productus — 
examined  by  Siebold,  amounts  actually  to  some  thousands.  He 
received  quantities  taken  from  various  ponds  in  middle  Europe  (Apus 
occurs  in  shallow  pools  which  dry  up  during  parts  of  the  year,  and  it 
can  be  taken  in  immense  quantity),  and  had  the  opportunity  of  study¬ 
ing  one  pond — that  at  Gossberg,  near  Munich,  with  minuteness,  from 
the  year  1864  to  the  year  1869  inclusive,  beside  casual  examinations  of 
the  same  pond  in  1857  and  1858.  Time  after  time,  taking  several  hun¬ 
dreds  of  the  Apus  from  the  pond,  he  never  found  a  single  male  among 
them.  On  one  occasion  he  had  the  whole  contents  of  the  little  pond 
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removed  with  the  greatest  care,  so  as  to  feel  sure  that  he  had  obtained 
every  Apus  present.  He  received  on  this  occasion  5,796  specimens  of 
A  pus,  every  one  of  which  being  carefully  examined  proved  to  be  female. 
At  the  same  time  2,576  specimens  of  Branchipus  were  obtained 
from  the  pond,  which  were,  as  usual,  of  both  sexes.  In  those  cases 
where  ponds  afforded  both  males  and  females  of  Apus,  it  is  remarkable 
that  the  proportion  of  the  sexes  was  very  variable.  The  highest  pro¬ 
portion  of  males  appears  to  be  in  a  case  recorded  by  Sir  John  Lub¬ 
bock,  who  found  thirty-three  male  and  thirty-nine  female  Apus 
productus  in  a  pond  near  Rouen,  while  among  193  specimens  of  Apus 
■cancriformis,  from  a  locality  near  Krakow,  only  one  male  occurred. 
What  is  most  important  about  this  variation  in  the  proportion  of 
males  to  females  is  that  in  two  or  three  localities,  furnishing  mixed 
generations  of  Apus,  from  which  he  has  received,  year  after  year, 
numbers  of  specimens,  Siebold  has  observed  an  apparent  constantly- 
augmenting  disproportion  of  males  to  females,  and  he  is  led  to  the 
supposition  that  in  these  cases  the  males  will  at  last  cease  altogether, 
and  thus  a  female  generation  be  produced  which  will  continue  to 
reproduce  itself  parthenogenetically,  as  in  the  Gossberg  and  a  great 
number  of  other  ponds.  This  is,  however,  by  no  means  proved  ;  and 
we  have  no  idea  at  present  as  to  how  the  males  may  make  their  appear¬ 
ance  again,  or  what  are  the  conditions  affecting  their  development  and 
extinction.  It  occurred  to  Siebold  that  an  objection  might  be  urged 
against  Parthenogenesis  in  Apus,  in  that,  although  he  examined  con¬ 
secutive  generations  and  found  them  always  female,  he  could  not  be 
sure  that  males  had  not  been  present  before  he  took  his  specimens, 
and  had  not  died  and  decomposed  after  having  fertilized  the  females. 
To  meet  such  an  objection,  he  firstly  made  himself  thoroughly 
acquainted  with  the  male  generative  organs  and  the  spermatozoa,  and 
secondly  with  the  ovaries  and  their  development.  He  found  the 
spermatozoa  to  be  motionless  like  those  of  other  Crustacea,  and  he 
never  succeeded  in  detecting  any  of  them  in  the  female  genitalia 
among  the  specimens  belonging  to  supposed  female  generations.  But 
he  equally  failed  to  find  spermatozoa  or  a  receptacle  for  them  in  the 
female  genitalia  of  the  specimens  of  mixed  generations,  and  therefore 
no  conclusion  could  be  drawn  from  the  observation.  The  structure 
and  development  of  the  ovum,  however,  made  this  observation  decis¬ 
ive,  since  it  was  found  that  an  egg-shell  forms  round  the  ovum  in  the 
uterus,  and,  in  the  absence  of  a  micropyle,  fertilization,  if  it  takes 
place  at  all,  must  be  accomplished  before  this  shell  is  hardened.  A 
further  proof  of  another  kind  was  obtained  by  experiment.  Having 
removed  eggs  from  females,  which  certainly  at  the  time  contained  no 
spermatozoa,  Siebold  placed  them  in  a  small  tank,  and  from  these 
obtained  Apus-embryos.  Others  were  reared  to  maturity  from  eggs 
taken  in  the  pond. 
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The  relative  size  of  male  and  female  is  a  question  about  which 
there  is  some  interest  ;  differences  which  have  been  observed  seem  to 
depend  on  this,  that  Apus  continues  growing  as  long  as  the  pond  in 
which  it  lives  does  not  dry  up,  and  hence  the  eggs  which  hatch  soon¬ 
est  give  the  largest-sized  progeny.  In  his  tabular  statements,  Siebold 
gives  measurements  of  the  specimens  examined  by  him  at  different 
times  from  various  localities. 

A  few  words  must  be  said  here  upon  the  very  extraordinary  history 
of  the  ovum  of  Apus  made  out  by  Siebold,  the  structures  being  identi¬ 
cal,  whether  the  female  examined  belonged  to  a  parthenogenetic  or 
digenetic  brood.  The  essential  female  organs  of  reproduction  in  Apus 
may  be  roughly  described  as  two  large  tubes  placed  on  either  side  of 
the  alimentary  canal,  opening  externally  at  the  posterior  end,  and 
giving  off  toward  the  other  end  primary  and  secondary  branches.  On 
the  ends  of  these  short  secondary  branches  are  situated  the  egg 
follicles.  Four  cells  appear  in  each  egg  follicle  in  a  very  early  stage 
of  its  development,  and  one  of  these  takes  on  more  rapid  growth — 
becoming  the  egg-cell — while  the  others  disappear  as  deutoplasmogen 
or  vitellogenous  cells ;  the  egg  then  acquires  some  size  and  a  red  color, 
and  has  a  visible  germinal  vesicle.  But  such  eggs  are  much  smaller 
than  the  eggs  observable  in  the  main  stem  of  the  ovarian  tube,  and 
this  appears  to  be  the  very  startling  explanation.  The  eggs  escape  from 
their  follicles  as  a  matter  of  course,  and  pass  along  the  canal  leading 
from  it  to  a  primary  branch  of  the  ovarian  tube,  and  there  two  and 
sometimes  three  of  these  eggs ,fuse  into  one  mass ,  around  which  a  shell 
is  secreted,  and  which  thus  forms  the  actual  egg — really  a  threefold 
egg  J  and  from  such  a  wonderfully  formed  egg  only  one  embryo 
develops.  Unfortunately  we  are  not  told  what  becomes  of  the  germinal 
vesicles ;  according  to  the  drawings  they  seem  to  disappear  at  this 
stage.  Siebold  appears  to  have  convinced  himself  that  the  fusion  is  a 
normal  thing,  and  not  due  to  any  pressure  or  osmotic  action  taking 
place  during  the  microscopical  examination.  The  structure  of  the 
ovary  of  Apus  is  figured  in  a  plate. 

As  to  the  other  crustaceans  named,  which  are  Artemia  salina  and 
Limnadia  Hermanns,  the  occurrence  of  parthenogenetic  broods  is 
inferred  from  the  descriptions  of  other  writers  whose  works  are 
criticised  at  some  length,  and  also  from  examination  of  specimens. 
It  seems  not  impossible  from  an  observation  of  Zenker  that  in 
Artemia  salina  parthenogenetic  alternate  with  digenetic  broods.  In 
the  beginning  of  the  year  1851  this  observer  found  three  males  among 
one  hundred  females;  later  in  July  the  same  pond  furnished  thousands 
of  females,  but  not  one  male. 

In  conclusion,  Professor  Siebold,  while  adopting  Leuckart’s  term 
u  Arrenotoky,”  to  designate  the  phenomenon  of  the  parthenogenetic 
production  of  male  offspring,  as  seen  in  the  Hymenoptera,  proposes 
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the  parallel  term,  “  'J’helytoky,”  for  the  parthenogenetic  production  of 
female  offspring  as  demonstrated  now  conclusively  in  some  Lepidop- 
tera  and  Crustacea.  It  seems  to  us  that  a  third  term  should  also  be 
available  for  the  case  of  mixed  offspring  (that  is,  of  two  sexes)  such 
as  “  Amphotoky  ;  ”  and  the  terms  need  not  be  limited  to  partheno¬ 
genetic  cases.  In  his  concluding  remarks,  while  repeating  the  ex¬ 
pression  of  his  conviction  that  Parthenogenesis  will  be  found  more 
and  more  to  be  of  frequent  and  fixed  occurrence  in  various  classes  of 
animals,  Siebold  alludes  with  caution  to  the  list  of  cases  in  which 
Parthenogenesis  is  stated  to  occur,  given  by  Gerstaecker  in  Bronn’s 
4‘  Classen  und  Ordnungen  des  Thierreichs.”  Gerstaecker  rightly 
enough  distinguishes  cases  in  which  Parthenogenesis  has  been 
observed  as  an  accidental  and  rare  exception,  and  those  in  which  it 
has  a  definitely  recurring  place.  Siebold  considers  (and  after  the 
great  pains  he  has  himself  expended  on  the  cases  recorded  in  this 
book,  he  is  fully  warranted  in  so  doing)  that  many  of  the  examples  put 
forward  by  Gerstaecker  require  a  more  careful  testing,  and  he  offers 
some  remarks  on  Parthenogenesis  in  the  gall-flies  and  in  the  silkworm 
moth.  Finally,  he  alludes  to  cases  among  Vertebrates  in  which  indi¬ 
cations  of  a  power  of  development  in  the  egg,  independent  of  the  male 
element,  have  been  observed.  The  most  remarkable  of  these  is  that 
quoted  by  Leuckart  in  his  work  already  cited,  which  Siebold  omits 
here,  but  has  done  justice  to  in  the  short  supplementary  paper  read  at 
the  Munich  Academy  since  the  publication  of  this  book.  In  1844 
Professor  Bischoff  found  ova  in  the  uterus  of  an  unimpregnated  sow, 
which  exhibited  segmentation  of  the  yelk,  some  into  two  and  four,  and 
others  into  sixteen  and  twenty  divisions.  Other  cases  here  given  are 
as  follows  :  In  the  oviduct  of  a  three-year-old  rabbit,  thoroughly- 
separated  pathologically  from  the  uterus,  Professor  v.  Hensen,  of 
Kiel,  found  ova  in  various  stages  of  yelk-division,  and  some  of  their 
cells  had  even  advanced  into  a  branched  condition.  Dr.  Oellacher,  of 
Innsbruck,  has  observed  stages  of  yelk-division  in  unfertilized  hen’s 
eggs.  In  fishes,  in  1859,  Agassiz  observed  yelk-division  occurring  in 
the  eggs  of  Gadidae,  while  yet  in  the  ovary,  and  considered  it  to  be 
due  to  impregnation,  even  stating  that  he  had  seen  certain  fishes  place 
themselves  in  such  a  position  as  to  favor  this  supposed  intra-ovarian 
fertilization.  Burnett  has  since  investigated  the  case,  and  concludes 
that  the  yelk-division  is  independent  of  fertilization,  a  supposition 
which  is  rendered  in  every  way  probable  from  other  researches  on  the 
fish  egg  ;  but,  curiously  enough,  Dr.  Burnett  thinks  these  eggs  should 
be  regarded  as  “  germs,”  and  not  as  “  true  eggs,”  an  opinion  to  which 
Siebold,  of  course,  is  completely  opposed,  and  one  which,  in  inverte¬ 
brate  cases,  has  been  shown  to  be  untenable. 

Siebold  does  not  allude  to  those  cases  of  ovarian  cysts  found! 
occasionally  in  the  unfertilized  human  female,  and  containing  hair  and 
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teeth — a  phenomenon  which  we  should  be  glad  to  see  further  discussed 
and  investigated,  since,  as  far  as  we  can  remember,  the  origin  of  the 
contents  of  such  cysts  from  irregularly  developing  ova  is  probable. 
The  eel  is  suggested  as  a  possible  parthenogenetic  vertebrate.  It  is  a 
very  strange  fact  that  we  are  still  ignorant  of  the  ripe  eggs  and 
embryos  as  well  as  of  the  males  of  the  eel,  even  as  in  the  time  of 
Aristotle.  With  the  following  words  of  that  great  naturalist,  address¬ 
ing  them  to  those  who  still  refuse  to  accept  the  existence  of  Partheno¬ 
genesis,  Siebold  ends  his  book  :  M  More  belief  must  be  given  to 
observation  than  to  theory,  and  this  last  is  only  worthy  of  belief  when, 
leading  to  the  same  result  as  experience.” 


CATALOGUE 

OF  THE 

HUMBOLDT  LIBRARY  of  SCIENCE 

CONTAINING 

THE  BEST  SCIENTIFIC  WORKS,  AT  POPULAR  PRICES.  -  -  •  THE  GREAT  CLASSICS 
OF  MODERN  THOUGHT.  -  - -  STRONG  MEAT  FOR  THEM 
THAT  ARE  OF  FULL  AGE. 


Paper  Covers,  Price  IS  cents  each.  Double  Numbers,  30  cents  each. 


These  Books  are  complete  and  unabridged,  tastefully  gotten  up,  and  are  sold,  on  an 
average,  at  one-tenth  the  prices  charged  by  other  publishers 


No.  1,  Light  Science  for  Leisure  Hours.  A 

series  of  familiar  essays  on  astronomical 
and  other  natural  phenomena.  By  Ri¬ 
chard  A.  Proctor,  F.R.A.S. 

No.  2.  Forms  of  Water  in  Clouds  and  Rivers, 
Ice  and  Glaciers.  (19  illustrations).  By 
John  Tyndall,  F.R.S. 

No.  3.  Physics  and  Politics.  An  application  of 
the  principles  of  Natural  Science  to 
Political  Society.  By  Walter  Bagehot, 
author  of  “The  English  Constitution.” 

No.  4.  Man’s  Place  in  Nature,  ( with  numerous 
illustrations).  By  Thomas  H.  Huxley 
F.R.S. 

No.  5.  Education,  Intellectual,  Moral,  and 
Physical.  By  Herbert  Spencer. 

No.  6.  Town  Geology.  With  Appendix  on 
Coral  and  Coral  Reefs.  By  Rev.  Chas. 
Kingsley. 

No.  7.  The  Conservation  of  Energy,  (with 
numerous  illustrations).  By  Balfour 
Stewart,  LL.D.  • 

No.  8.  The  Study  of  Languages,  brought  back 
to  its  true  principles.  By  C.  Marcel. 

No.  9.  The  Data  of  Ethics.  By  Herbert  Spencer. 

No.  10.  The  Theory  of  Sound  in  its  Relation 
to  Music,  (numerous  illustrations).  By 
Prof.  Pietro  Blaserna. 

No.  11. )  The  Naturalist  on  the  River  Ama- 
V  zons.  A  record  of  11  years  of  travel. 

No.  12.  )  By  Henry  Walton  Bates, F.L.S.  (Dou¬ 
ble  number.  Not  sold  separately). 

No.  13.  Mind  and  Body.  The  theories  of  their 
relation.  By  Alex.  Bain,  LL.D. 

No.  14.  The  Wonders  of  the  Heavens,  (thirty-two 
illustrations).  By  Camille  Flammarion. 

No.  15.  Longevity.  The  means  of  prolonging 
life  after  middle  age.  By  John  Gardner 
M.D. 

No.  16.  On  The  Origin  of  Species.  By  Thomas  H. 
Huxley,  F.R.S. 

No.  17.  Progress:  Its  Lawjand  Cause.  With  other 
disquisitions.  By  Herbert  Spencer. 

No.  18.  Lessons  in  Electricity,  (sixty  illustra¬ 
tions).  By  John  Tyndall,  F.R.S. 

No.  19.  Familiar  Essays  on  Scientific  Subjects. 
By  Richard  A.  Proctor. 

No.  20.  The  Romance  of  Astronomy.  By  R. 
Kalley  Miller,  M.A. 

No.  21.  The  Physical  Basis  of  Life,  with  other 
essays.  By  Thomas  H.  Huxley,  F.R.S. 


No.  22.  Seeing  and  Thinking.  By  William 
Kingdon  Clifford,  F.R.S. 

No.  23.  Scientific  Sophisms.  A  review  of  cur¬ 
rent  theories  concerning  Atoms,  Apes 
and  Men.  By  Samuel  Wai  n  wright,  D.D. 

No.  24.  Popular  Scientific  Lectures ,(illustrated). 
By  Prof.  H.  Helmholtz. 

No.  25.  The  Origin  of  Nations.  By  Prof.  Geo. 
Rawlinson,  Oxford  University. 

No.  26  The  Evolutionist  at  Large.  By  Grant 
Allen. 

No.  27.  The  History  of  Landholding  in  Eng>> 
land.  By  Joseph  Fisher,  F.R.H.S. 

No.  28.  Fashion  in  Deformity,  as  illustrated 
in  the  customs  of  Barbarous  and  Civil¬ 
ized  Races,  (numerous  illustrations).  By 
William  Henry  Flower,  F.R.S. 

No.  29.  Facts  and  Fictions  of  Zoology,  (nu¬ 
merous  illustrations) .  ByAndrew  Wilson. 
Ph.  D. 

No.  30.  The  Study  of  Words.  Part  I.  By 
Richard  Chenevix  Trench. 

No.  31.  The  Study  of  Words.  Part  II. 

No.  32  Hereditary  Traits  and  other  Essays. 

By  Richard  A.  Proctor. 

No.  33.  Vignettes  from  Nature.  By  Grant  Allen 

No.  34.  The  Philosophy  of  Style.  By  Herbert 

Spencer. 

No.  35.  Oriental  Religions.  By  John  Caird* 
Pres.  Univ.  Glasgow,  and  Others. 

No.  36.  Lectures  on  Evolution.  ( Illustrated ). 
By  Prof.  T.  H  Huxley. 

No.  37.  Six  Lectures  on  Light.  (Illustrated). 
By  Prof.  Tyndall. 

No.  38  Geological  Sketches.  Part  I.  By 
Archibald  Geikie,  F.R.S. 

No.  39.  Geological  Sketches.  Part  II. 

No.  40.  The  Evidence  of  Organic  Evolution 
By  George  J.  Romanes.  F.R.S. 

No.  41  Current  Discussion  in  Science.  By 
W.  M.  Williams,  F.  C.  S. 

No.  42.  History  of  the  Science  of  Politics* 

By  Frederick  Pollock. 

No.  43  Darwin  and  numboldt.  By  Prof* 

Huxley,  Prof.  Agassiz,  and  others. 

No.  44.  The  Dawn  of  History.  Part  I.  By  G. 
F.  Keary,  of  the  British  Museum. 

No.  45.  The  Dawn  of  History,  Part  II. 


TIIE  HUMBOLDT  LIBRARY  OF  SCIENCE. 


No.  46. 

No.  47. 
No.  48. 
No.  40. 

No.  60. 

No.  61. 
No.  62. 


No.  63 
No.  64. 
No.  55. 

No.  96. 
No.  57. 
No.  98. 

No.  90. 

No.  60. 

No.  61. 

-No.  «. 

No.  63. 

No.  64. 

No.  66. 

No.  66. 
No.  67. 


No.  68. 


Mo.  60. 


No.  70. 

No.  71. 

No.  71. 


The  of  Memory.  By  Th.  Ribot. 

Translated  from  the  French  by  J. Fitz¬ 
gerald,  M.A. 

The  Childhood  of  Religion.  By  Ed¬ 
ward  Clodd,  F.R.A.S. 


(Illustrated.)  By  James 


Life  in  Nature. 

Hinton. 

The  Sun;  its  Constitution,  its  Phenomena, 
its  Condition.  By  Judge  Nathan  T. 
Carr,  Columbus,  Ind. 

Money  and  the  Mechanism  of  Exchange. 

Part  I.  By.  Pro!.  W.  Stanley  Jevons, 
F.R.S. 

Money  and  the  Mechanism  of  Exchange. 

Part  II. 

The  Diseases  of  the  Will.  By  Th. 

Ribot  Translated  from  the  French  By 
J.  Fitzgerald. 

Animal  Automatism,  and  other  Essays, 
By  Prof.  T.H.  Huxley,  F.R.S. 

The  Birth  and  Urowth  of  Myth.  By 

Edward  Clodd,  F.R.A.S. 

The  Scientific  Basis  of  Morals,  and 

other  Essays.  By  William  Ktngdon 
Clifford,  F.R.S. 


Illusions. 

Illusions. 


Pan  I.  By  James  Sully. 
Part.  II. 


The  Origin  of  Species.  (Double  num¬ 
ber).  Part  I.  By  Charles  Darwin. 

The  Origin  of  Species.  Double  num¬ 
ber).  Part  II. 

The  Chlldood  of  the  World.  By  Edward 

Clodd. 

Miscellaneous  Essays.  By  Richard  A. 

Proctor. 

The  Religions  of  the  Ancient  World. 

By  Prof.  Geo.  Rawlinson,  Univ.  of 
Oxford.  (Double  number). 

Progressive  Morality.  By  Thomas 

howler,  LL.D.,  Preiident  of  Corpus 
Chnsti  Coll.,  Oxford. 

The  distribution  of  Animals  and  Plants. 

By  A.  Russell  Wallace  and  W. 
T.  Thistleton  Dyer. 

Conditions  or  mental  Development, 

and  other  essays.  By  William  Kingdon 
Clifford. 

Technical  Education,  and  other  essays. 
By  Thomas  H.  Huxley,  F.R.S. 

The  Black  Death.  An  account  of  the. 
Great  Pestilence  of  the  14th  Century. 
By  J.F.C.  Hecker.  M.D. 

Three  Essays  By  Herbert  Spencer. 
Special  number. 

Fetich  ism  A  Contribution  to  Anthropo- 
l  >gy  and  the  History  of  Religion.  By 
Fritx  Scbultxe,  Ph.  D.  Double  number. 
Essays  Speralatlre  and  Practical. 

By  Herbert  Spencer. 

Anthropology  By  Daniel  Wilson^  PM. 
D.  With  Appendix  oo  Archaeology.  By 
R.  B.  Tyloc.  F.R.S. 

The  Daaclng  Mania  of  tho  Middle 
Ages.  By* J.F.C.  HcU«.  M.D. 


No.  73. 


No.  74. 
No.  75. 
No.  76. 
No.  77. 

No.  78. 


No.  79. 
No.  80. 
No.  81. 

No.  82. 
No.  83. 

No.  84. 

No.  86. 
No.  86. 

No.  87. 
No.  88. 
No.  80. 
No.  00. 

No.  01. 
No.  02. 

No.  03. 

No.  04. 
No.  06. 

No.  06. 
No.  07. 
No.  98  . 

No.  00. 


Evolution  la  History,  Language  and 
hclenre.  Four  Addresses  delivered  at 
the  London  Crystal  Palace  School  of 
Art,  Science  and  Literature 


1m  The  Descent  of  Man,  and  Selection  in 

Relation  to  Sex.  (A  umereut  l tlustr'mi ) 
By  Charles  Darwin.  Am  '4,  78.  76  are 
Single  Am.  ;  At.  77.  it  a  double  Ae. 


Historical  Sketch  or  the  Distribution 
of  I  .and  in  England.  By  William 

Lloyd  Birkbcck,  M.A. 

Scientific  Aspect  of  some  Familiar 
Things.  By  W.M.  Williams. 

Charles  Darwin.  His  Life  and  Work 
By  Grant  Allen.  (Double  number). 

The  Mystery  of  Matter,  and  tha 
Philosophy  of  Ignorance.  Two  Essays 

oy  J.  A  Hanson  Picton. 

Illusions  of  the  Senses:  and  other  Un¬ 
says.  By  Richard  A.  Proctor. 

Profit-Sharing  Between  .Capital  sad 
Labor.  Six  Essays.  By  Sedley  Tay¬ 
lor,  M.  A. 

Studies  of  Animated  Suture.  Four  Es¬ 
says  on  Natural  History.  By  W,  S. 
Dallas,  F.  L.  S. 

The  Essential  Mature  of  Religion.  By 

J.  Allanaon  Picton. 

The  Unseen  Universe,  and  the  Philosophy 
of  the  Pure  Sciences.  By  Prof.  Wm. 
Kingdon  Clifford,  F.  R.  S. 

The  Morphine  Habit.  Hr  Dr.  B.  Ball, 

of  the  Paris  Faculty  of  Medicine. 

Science  and  Crime  and  other  Essays.  By 
Andrew  Wilson,  F.  R.  S.  E. 

The  Uenesla  of  Science.  By  Herbert 

Spencer* 

Motes  on  Earthquakes:  with  Fourteen 
Miscellaneous  Essays.  By  Richard  A. 
Proctor. 


The  Rise  of  Universities.  ByS.S. 

Laurie,  LL.D.  (Double  Number.) 


The  Formation  of  Vegetable  Mould 
through  the  Action  of  Earth  Worms. 

Hvtharle.  Darwin,  LL.D.,  F.  K.  S. 
(Double  Number.) 

Scientific  Methods  of  Capital  Punish¬ 
ment.  By  I.  Mount  Bleyer,  M.D., 
(Special  number.) 

The  Factors  of  Organic  Erolutloa.  By 

Herbert  Spencer. 


The  Diseases  of  Personality.  By  Th. 

Ribot.  Translated  from  the  French 
by  J.  Fitzgerald,  M.  A. 

A  Half-Century  of  Science.  By  Thomas 
H.  Huxley. and  Grant  Allen. 

The  Pleasures  of  Life.  By  Sir  John 

Lubbock,  Bart. 


osmle  Emotion:  Also  the  Teachings  mf 

hcleure.  By  William  Kingdon  Clifford. 

(Special  number). 

stare  Studies.  By  Prof.  F.  R.  Raw. 

Lowe;  Dr.  Robert  Brown  F.  L.  Sj 
Geo.  G.  Chisholm.  F.R.O.S.,  and 
James  Dallas.  P.L.S. 


THE  HUMBOLDT  LIBRARY  OF  SCIENCE. 


No.  100. 
No.  101. 

No.  102. 
No.  103. 

No.  104. 
No.  105. 

No.  10C. 
No.  107. 
No.  108. 

No.  109. 
No.  110. 

No.  111. 
No.  112. 

No.  m. 


No.  114. 

No.  115. 

No.  116. 

No.  117. 
No.  118. 
No.  119. 

No.  120. 


Science  and  Poetry,  with  other  Essays. 
By  Andrew  Wilson,  F.  R.  S.  E. 

.Esthetics;  Dreams  and  Association  of 
Ideas.  By  Jas.  Sully  and  Geo.  Groom 
Robertson. 

Ultimate  Finance;  A  true  theory  of  Co¬ 
operation.  By  William  Nelson  Black. 

The  Coming  Slavery:  The  Sins  of  Legis¬ 
lators;  The  Great  Political  Supersti¬ 
tion.  By  Herbert  Spencer. 

Tropical  Africa.  By  Henry  Drummond, 
F.  R.  S. 

Freedom  in  Science  and  Teaching.  By 

Ernst  Haeckel,  of  the  University  of 
Jena.  With  a  prefatory  Note  by  Prof. 
Huxley. 

Force  and  Energy.  A  Theory  of  Dyna¬ 
mics.  By  Grant  Allen. 

Ultimate  Finance.  A  True  Theory  of 
Wealth.  By  William  Nelson  Black. 

English,  Past  and  Present.  Part  I. 
By  Richard  Chenevix  Trench.  (Double 
number. 

English,  Past  and  Present.  Part  II. 

By  Richard  Chenevix  Trench. 

The  Story  of  Creation.  A  Plain  Account 
of  Evolution.  By  Edward  Clodd. 
(Double  number). 

The  Pleasures  of  Life.  Part  II.  BySir 
John  Lubbock,  Bart. 

Psychology  of  Attention.  By  Th.  Ri- 
bot.  Translated  from  the  French  by 
J.  Fitzgerald,  M.  A. 

Hypnotism.  Its  History  and  Develop 
ment.  By  Fredrik  Bjornstrbm,  M.  D., 
Head  Physician  of  the  Stockholm  Hos¬ 
pital,  Professor  of  Psychiatry.  Late 
Royal  Swedish  Medical  Councillor. 
Authorized  Translation  from  the  Second 
Swedish  Edition  by  Baron  Nils  Posse, 
M.  G.,  Director  of  the  Boston  School 
of  Gymnastics.  (Double  number.) 

Christianity  and  Agnosticism.  A  Con¬ 
troversy.  Consisting  of  papers  contri¬ 
buted  to  The  Nineteenth  Century  by 
Henry  Wace,  D.  D.,  Prof  Thos.  H. 
Huxley,  The  Bishop  of  Petersborough, 
W.  H.  Mallock,  Mrs.  Humphrey  Ward, 
(Double  number,) 

Darwinism  ;  An  Exposition  of  the  The¬ 
ory  of  Natural  Selection,  with  some  of 
its  Applications.  Part  I.  By  Alfred 
Russel  Wallace,  LL.  D.,  F.  L.  S.,  etc. 
Illustrated.  (Double  number.) 

Darwinism  :  An  Exposition  of  the  The¬ 
ory  of  Natural  Selection,  with  some  of 
its  Applications.  Part  II.  Illustrated. 
(Double  number.) 

Modern  Science  and  Mod.  Thought.  By 
S.  Laing.  Illustrated.  Double  number. 

Modern  Science  and  Mod.  Thought.  Part 
II.  By  S.  Laing. 

The  Electric  Light  and  The  Storing  of 
Electrical  Energy.  (Illustrated)  Ger¬ 
ald  Molloy,  D.D.,  D.Sc. 

The  Modern  Theory  of  Heat  and  The 
Sun  as  a  Storehouse  of  energy.  (Illus¬ 
trated)  Gerald  Molloy,  D.D.,  D.Sc. 


No.  121.  Utilitarianism.  By  John  Stuart  Mill. 

No.  122.  Upon  the  Origin  of  Alpine  and  Italian 
Lakes  and  upon  Glacial  Erosion.  Maps 
and  Illustrations.  By  Ramsey,  Ball, 
Murchison,  Studer,  Favre,  Whymper 
and  Spencer.  Parti.  (Double  number,  j 

No.  123.  Upon  the  Origin  of  Alpine  and  Italian 
Lakes,  Etc. ,  Etc.  Part  II. 

No.  124.  The  Quintessence  of  Socialism.  By 

Prof.  A.  Schaffle. 

!  Darwinism  &  Politics.  By  David  G. 

Ritchie,  M.  A. 

Administrative  Nihilism.  By  Thomas 

Huxley,  F.  R.  S. 

No.  126.  Physiognomy  &  Expression.  By  P. 

Mantegazza,  Illustrated.  Parti.  (Dou¬ 
ble  number.) 

No.  127.  Physiognomy  &  Expression.  Part  II. 

(Double  number.) 

No.  128.  The  Industrial  Revolution.  By  Arnold 

Toynbee.  Tutor  of  Baliol  College,  Ox¬ 
ford.  With  a  short  memoir  by  B.  Jow- 
ett.  Parti.  (Double  number.) 

No.  129.  The  Industrial  Revolution.  Part  II. 
(Double  number). 

No.  130.  The  Origin  of  the  Aryans.  By  Dr.  Isaac 
Taylor.  Illustrated.  Part  I.  (Dou¬ 
ble  number.) 

No.  131.  The  Origin  of  the  Aryans.  Part  II. 

(Double  number.) 

No.  132.  The  Evolution  of  Sex.  By  Prof.  P. 

Geddes  and  J.  Arthur  Thomson.  Illus¬ 
trated.  Parti.  (Double  number.) 
No.  133.  The  Evolution  of  Sex.  Part  II.  (Dou¬ 
ble  number. 

No.  134.  The  Law  of  Private  Right.  By  George 
H.  Smith.  (Double  number.) 

No.  135.  Capital.  A  Critical  Analysis  of  Capital¬ 
ist  Production.  By  Karl  Marx.  Part 
I.  (Double  number.) 

No.  136.  Capital.  Part  II.  (Double  number.) 
No.  137.  Capital.  Part  III.  (Double  number.) 
No.  138.  Capital.  Part  IV.  (Double  number.) 
No.  139.  Lightning.  Thunderand  Lightning  Con¬ 
ductors.  (Illustrated.)  By  Gerald  Mol¬ 
loy,  D.D.,  D.  Sc. 

No.  140.  W  hat  is  Music  1  With  an  appendix  on 
How  the  Geometrical  Lines  have  their 
Counterparts  in  Music.  By  Isaac  L. 
Rice. 

No.  141.  Are  the  Effects  of  Use  and  Disuse  In¬ 
herited  I  By  William  Platt  Ball. 

No.  142.  A  Vindication  of  the  Rights  of  Woman. 

By  Maty  Woilstonecraft.  With  an  In¬ 
troduction  by  Mrs.  Henry  Fawcet. 
Parti.  (Double  number.) 

No.  143.  A  Vindication  of  the  Rights  of  Woman. 

Part  II.  (Double  number.) 

No.  144.  Civilization  ;  Its  Cause  and  Cure.  By 
Edward  Carpenter. 

No.  145.  Body  and  Mind.  By  William  Kingdon 
Clifford. 

No.  146.  Social  Diseases  and  Worse  Remedies. 

By  Thomas  H.  Huxley,  F.  R.  S. 

No.  147.  The  Soul  of  Man  under  Socialism.  By- 

Oscar  Wilde. 

No.  148.  Electricity,  the  Science  of  the  Nine¬ 
teenth  Century.  By  E.  C.  Caillard. 
(Illus.)  Part  1.  Double  number. 

No.  149.  The  same.  Part  II. 


THE  HUMBOLDT  LIBRARY  OF  SCIENCE. 


No.  ICO.  DffFMritlon)  A  Chapter  la  Dirnlilia. 

Illustrated.  By  E.  Ray  Dankester,  M. 
A.,  LL.D.,  F.  R.  S. 


No.  151.  I  Mental  KuicK<-«tion.  By  Dr.  J.  Ocho- 
No.  158.  f  rowic.x  Parti.  (Double  number.) 


No.  153  (The  same.  Part  II. 
No.  154.  J  (Double  number.) 
No.  156.  (  The  same.  Part  III. 
No.  156.  )  (Double  number.  ) 


No.  157.  I  The  same.  Part  IV. 

No.  158.  I  (Double  number. 

No.  160.  Modern  Rcleacet  The  Science  of  the 
Fntare.  By  Edward  Carpenter. 

No.  160.  Studies  la  Pessimism.  By  Schopen¬ 
hauer. 


No.  161. 
No.  Mi 

No.  163. 

No.  164. 


|  Flowers,  Fruits  and  Lease*.  IHustra- 

[  ted.  By  Sir  John  Lubbock,  F.  R.  S. 
|  (Double  number.) 

.  Glimpses  of  Jiatare.  Part  i.  Muttra- 
L  ted  By  Dr.  Andrew  Wilson,  F.  R. 

1  S.  B.  (Double  number.) 


No.  166.  The  same.  Part  11. 

No.  166.  Problems  of  the  Future.  Part  I.  By 

Samuel  Lang. 

No.  167.  Problem*  of  the  Future.  Part  II. 

(Double  number.) 

No.  168.  The  same.  Part  III.  (Double  number.) 

No.  169.  t  he  Moral  Teachings  of  Kclence.  By 

Arabella  B.  Buckley. 

No.  170.  The  W  Isdom  of  Life.  By  Schopenhauer. 

(Double  Number  ) 

No.  171.  The  Mjstery  of  Pain.  By  James  Hin. 
ton. 

No.  172.  )  W  hat  I*  Property  1  An  inquiry  into 
No.  17*.  (  the  Principle  o(  Right  and  of  Gorern- 
No.  174.  f  ment.  By  P.  J.  Proudhon.  Four 
No.  175.  J  Double  numbers.  $1  80. 

No.  176.  The  History  and  Scope  of  Zoology.  By 
E.  Ray  Lankestcr. 


A  NEW  SERIES. 

Tlje  {Social  {Science  Library 

OF  THE  BEST  AUTHORS. 

PUBLISHED  MONTHLY  AT  POPULAR  PRICES. 


Paper  Cover,  25  cent*  each  ;  Cloth,  extra,  75  cent*  each. 


NOW  READY. 


No.  1. 


No.  *. 


B 


V. 


His  Centuries  of  Work  and  Wages. 

James  K.  T  boro  Id  Rogers.  M 
Abridged,  with  chans  and  summary. 
By  W  D.  P  Bliss.  Introduction  by 
Prof.  R.  T.  Ely. 

The  Socialism  of  Joha  Stewart  Mill. 

The  only  collection  o(  Mill  a  Writing* 
on  Socialism. 

No.  3.  The  Socialism  sad  TaaoclalUm  of 
Thomas  Carlyle.  A  collection  of  Car¬ 
lyle's  social  writings,  together  with 
Joseph  Mazxini  *famou»e**ay  protest¬ 
ing  against  Carlyle’s  new*.  Vol.  I. 

No.  4.  The  same.  Vol.  II. 

No.  5.  William  Morris.  Poet.  Artist,  Socialist. 

A  selection  Irom  hi*  writing*  together 
with  a  sketch  o(  the  man.  Edited  by 
Francis  Watu  Lee. 


No.  6.  The  Fabian  Fasay*.  Anierican  Edltlom, 
with  Introduction  and  Notes  by  H.  G. 
Wllahtre. 

No.  7.  The  Economic*  of  Herbert  Spencer.  By 

W.  C.  Owen. 

No.  8.  The  Commaalsm  or  Joha  Kashin. 

No.  9.  Horace  Greeley  and  other  Pioneer*  of 
Americas  Socialism.  By  Charles  soth- 


SumifT.Jj  ctmtt.  /•  Fa/er  C*wr. 


IN  PREPARATION. 

No.  10.  The  Socialism  of  To^ay.  By  DeLaew- 

No.  II.  The  State  la  Helatloa  to  Labor.  By 

Jeeons.  Ritchie,  etc. 

No  1*.  Indlrideallsm.  A  aerie*  of  Essays  by 

DomsUiorpc.  and  other*. 


LIST  OF  BOUND  BOOKS 

THE  HUMBOLDT  LIBRARY  SERIES. 


The  volumes  of  this  series  are  printed  on  a  superior  quality  of  paper,  and 
bound  in  extra  cloth.  They  are  from  fifty  to  seventy-five  per  cent,  cheaper  than 
any  other  edition  of  the  same  books. 


STANDARD  WORKS  BY  VARIOUS  AUTHORS. 


A  Vindication  of  the  Rights  of  Woman.  With 
Strictures  on  Political  and  Moral  Subjects.  By 
Mary  Wollstonecraft.  New  Edition,  with  an 
Introduction  by  Mrs.  Henry  Fawcett. 
Cloth . $1.00 

Electricity  :  the  Science  of  the  Nineteenth  Cen¬ 
tury.  A  Sketch  for  General  Readers.  By  E. 
M.  Caillard,  anthor  of  “The  Invisible  Powers 
of  Nature.”  With  illustrations.  Cloth,  75  cts 

Mental  Suggestion.  By  J.  Ochorqwicz.  Sometime 
Professor  Extraordinarius  of  Psychology  and 
Nature-Philosophy  in  the  University  of  Lem¬ 
berg.  With  a  Preface  by  Charles  Richet. 
Translated  from  the  French  by  J.  Fitzgerald, 
M.A.  Cloth . $2.00 

Mowers,  Fruits,  and  Leaves.  By  Sir  John  Lub¬ 
bock,  F.R.S.,  D.C.L.,  LL.D.  With  Ninety- 
five  Illustrations.  Cloth . 75  cts 

Mlimpses  of  Nature.  By  Andrew  Wilson,  F.R.S. 
E.,  F.L.S.  With  Thirty-five  Illustrations. 
Cloth . cts 

Problems  of  the  Future,  and  Essays.  By  Sam¬ 
uel  Laing,  author  of  “Modem  Science  and 
Modern  Thought,”  &c.  Cloth . $1.25 

Ifce  Naturalist  on  the  River  Amazons.  A  Rec¬ 
ord  of  Adventures,  Habits  of  Animals,  Sketch¬ 
es  of  Brazilian  and  Indian  Life,  and  Aspects 
of  Nature  under  the  Equator,  during  Eleven 
Years  of  Travel.  By  Henry  Walter  Bates,  F. 
L.S.,  Assistant  Secretary  of  the  Royal  Geo¬ 
graphical  Society  of  England.  New  Edition, 
Large  Type,  Illustrated.  Cloth . $1.00 


The  Rise  and  Early  Constitution  of  Universities, 

with  a  Survey  of  Mediaeval  Education.  By  S. 
S.  Laurie,  LL.D.,  Professor  of  the  Institutes 
and  History  of  Education  in  the  University  of 
Edinburgh.  Cloth . 75  cts 

The  Religions  of  the  Ancient  World  :  including 
Egypt,  Assyria  and  Babylonia,  Persia,  India, 
Phoenicia,  Etruria,  Greece,  Rome.  By  George 
Rawlinson,  M.A.,  Camden  Professor  of  Ancient 
History,  Oxford,  and  Canon  of  Canterbury. 
Author  of  “The  Origin  of  Nations,”  “The  Five 
Great  Monarchies,  &c.  Cloth . 75  cts 

Feticliism.  A  Contribution  to  Anthropology  and 
the  History  of  Religion.  By  Fritz  Schultze, 
Dr.  Phil.  Translated  from  the  Cerman  by  J. 
Fitzgerald,  M.  A.  Cloth . .75  cts 

Money  and  the  Mechanism  of  Exchange.  By  W. 
Stanley  Jevons,  M.A.,  F.R.S.,  Professor  of 
Logic  and  Political  Economy  in  the  Owens  CoF 
lege,  Manchester,  England.  Cloth . 75  cts 

On  the  Study  of  Words.  By  Richard  Chenevix 
Trench,  D.D.,  Archbishop  of  Dublin. 
Cloth . 75  cts 

The  Dawn  of  History.  An  Introduction  to  Pre¬ 
historic  Study.  Edited  by  C.  F.  Keary,  M.A., 
of  the  British  Museum.  Cloth . 75  cts- 

Geological  Sketches  at  Home  and  Abroad.  By 
Archibald  Geikie,  LL.  D.,  F.R.S.,  Director- 
General  of  the  Geological  Surveys  of  Great 
Britain  and  Ireland.  Cloth .  75  cts 


THE  HUMBOLDT  LIBRARY  OF  SCIENCE . 


Daninas:  A  Psychological  Study.  Br  James 

Sully,  author  of  "Sensation  and  Intuition," 
"Pessimism,"  Ac.  Cloth . 75  eta 


Pleasures  of  Life.  Part  I.  and  Part  II.  By 

Sir  John  Lubbock,  Bart.  Two  Parts  in  One. 
Cloth .  . 75  cts 


English,  Past  and  Present.  Part  I.  and  Part  II. 

By  Richard  Chenevi*  Trench,  D.D.,  Arch* 
bishop  of  Dublin.  Two  parts  in  One. 
Cloth . 75  eta 


The  Story  of  Creation.  A  Plain  Account  of  Evo¬ 
lution.  By  Edward  Clodd,  F.R.A.S.  With 
over  80  illustrations . 75  cts 


■ypnut ism  :  Its  History  and  Present  Develop¬ 
ment.  By  Fredrik  BjOrnstrSm,  M.D.,  Head 
Physician  of  the  Stockholm  Hospital,  Professor 
of  Psychiatry,  late  Royal  Swedish  Medical 
Councillor.  Cloth . 75  cts 


Upon  the  Origin  of  Alpine  aad  Italian  Lakes  | 
and  Upon  Ularlsl  Erosion.  By  A.  C.  Ram¬ 
say,  F.R.S.,  Ac. ;  John  Ball.  M.R.I.A.,  F.I..S., 
Ac  ;  Sir  Roderick  I.  Murchison,  F.R.S.,  D.C, 
L.,  Ac.;  Prof.  B.  Studei,  of  Berne;  Prof.  A. 
Favre,  of  Geneva;  and  Edward  Whymper. 
With  an  Introduction,  and  Notes  upon  the 
American  I-akes,  by  Prof.  J.  W.  Spencer,  Ph. 
D.,  F.G.S.,  State  Geologist  of  Georgia. 

Cloth . 75  cu 


Physiognomy  aad  Expression.  By  Paolo  Mante- 

gazza,  Senator;  Director  of  the  National  Muv. 
um  of  Anthropology,  Florence;  President  of 
the  Iulian  Society  of  Anthropology.  With 
Illustrations.  Cloth . . .  $1.00 


The  Industrial  Revolution  of  the  Eighteenth 
Century  la  England.  Popular  Addresses, 
Notes,  and  other  Fragments.  By  the  late  Arn¬ 
old  Toynbee,  Tutor  of  Ballial  College,  Ox¬ 
ford.  Together  with  a  short  memoir  by  B, 
Jowett,  Master  of  Balliol  College,  Oxford. 
Cloth . ..,..$100 


Christianity  and  Agnosticism.  A  controversy 

consisting  of  papers  by  Henry  Wace,  D.D., 
Prebendary  of  St.  Paul's  Cathedral;  Principal 
\f  King's  College.  London.  Professor  Thomas 
H.  Huxley —W.  C.  Magee,  D.D.,  Bishop  of 
Petersbororgh.— W.  H.  Mallock,  Mrs.  Humph¬ 
rey  Ward.  Cloth . 75  cu 

Barwlalsm:Aa  Exposition  of  the  Theory  of  Jfat- 
aral  Selection,  with  some  of  iu  applications. 
By  Alfred  Russel  Wallace,  LL.D.,  F.L.S.  With 
portrait  of  the  author,  colored  map,  and  num¬ 
erous  illustrations.  Cloth . $  1 .25 

The  ablest  living  Darwinian  writer.—  Ciaeim- 
mate  Commercial  Gazette. 

The  most  important  contribution  to  the  study 
of  the  origin  of  species  and  the  evolution  of  man 
which  has  been  published  since  Darwin’s  death. - 
Mew  York  Sun. 

There  is  no  better  book  than  this  in  which  to 
look  for  an  intelligent,  complete,  and  fair  presenta¬ 
tion  of  both  sides  of  the  discussion  on  evolution.— 
Mem  York  Herald. 


Modern  Science  aad  Modern  Thought.  A  Clear 
and  Concise  View  of  the  Principal  Results  of 
Modern  Science,  and  of  the  Revolution  which 
they  have  effected  in  Modern  Thought.  With 
a  Supplemental  Chapter  on  Gladstone's  "Dawn 
of  Creation"  and  "Proem  to  Genesis,"  and  on 
Drummond  "Natural  Law  in  the  Spiritual 
World."  ByS.  Laing.  Cloth  . 75  cu 


The  Origin  of  the  Aryans.  An  Account  of  the 
Prehistoric  Ethnology  and  Civilization  of 
Europe.  By  Isaac  Taylor,  M.A.,  Litt.  D., 
Hon.  LL.D,  Illustrated.  Cloth  ... . $1.(J9 

The  Evolatloa  of  Hex.  By  Prof.  Patrick  Geddes 
and  J.  Arthur  Thomson.  With  UM  Illustra¬ 
tions.  Cloth  ...  $1.00 

“Such  a  work  as  this,  written  by  Prof.  Geddea 
who  has  contributed  many  articles  on  the  same 
and  kindred  subjects  to  the  Encyclopedia  Hrittaa- 
nica,  and  by  Mr.  J.  Arthur  Thomson,  is  not  for  the 
specialist,  though  the  specialist  may  Hnd  it  good 
reading,  nor  for  tnc  reader  a*  light  literature, 
though  the  latter  would  do  well  to  grappia  with 
it.  Those  who  have  followed  Darwin.  V\  allace, 
Huxley  and  Haeckel  in  their  various  publications, 
and  have  beard  of  the  later  arguments  against 
heredity  brought  forward  by  Prof.  Weissman, 
will  nut  be  likely  to  put  it  down  unread.  .  .  . 
The  authors  have  some  extremely  interesting  ideas 
to  state,  particularly  with  regard  to  the  great 
questions  of  sex  and  environment  in  their  relation 
to  the  growth  of  life  on  earth.  .  .  .  They  are 
to  be  congratulated  on  the  scholarly  and  clear  way 
in  which  they  have  bandied  a  difficult  and  delicate 
su  bject. '  ’ —  Timet . 


The  Law  of  Private  Right.  By  George  H.  Smith, 
author  of  “  Elements  of  Right,  and  of  the  Law," 
and  of  Essays  on  "The  Certainty  of  the  Law, 
and  the  Uncertainty  of  Judicial  Decisions," 
"The  True  Method  of  Legal  Education,  Ac.. 
Ac.  Cloth . 75  can 


THE  HUMBOLDT  LIBRAR  Y  OF  SCIENCE. 


CAPITAL:  A  Critical  Analysis  of  Capitalistic 
Production.  By  Karl  Marx.  Translated  from 
the  third  German  edition  by  Samuel  Moore 
and  Edward  Aveling,  and  edited  by  Frederick 
Engels.  The  only  American  Edition.  Care¬ 
fully  Revised.  Cloth . $1.75 

“The  great  merit  of  Marx,  therefore,  lies  in 
the  work  he  has  done  as  a  scientific  inquirer  into 
the  economic  movement  of  modern  times,  as  the 
philosophic  historian  of  the  capitalistic  era.” — En- 
eyclopcedia  Britannica. 

“So  great  a  position  has  not  been  won  by  any 
work  on  Economic  Science  since  the  appearance 
of  The  Wealth  of  Nations.  .  .  .  All  these  cir¬ 
cumstances  invest,  therefore,  the  teachings  of  this 
particularly  acute  thinker  with  an  interest  such  as 
can  not  be  claimed  by  any  other  thinker  of  the 
present  day.” — The  Athenceum. 

What  is  Property  1  An  Inquiry  into  the  Princi¬ 
ple  of  Right  and  of  Government.  By  P.  J. 
Proudhon.  Cloth . $2.00 

The  Philosophy  of  Misery.  A  System  of  Econom¬ 
ical  Contradictions.  By  P.  J.  Proudhon. 
Cloth . $2.00 


WORKS  BY  PROFESSOR  HUXLEY. 

Evidence  as  to  Hans  Place  in  Nature.  With  num¬ 
erous  illustrations. 

AND 

On  the  Origin  of  Species;  or,  the  Causes  of  the 
Phenomena  of  Organic  Nature. 

Two  books  in  one  volume.  Cloth . 75  cents. 


The  Physical  Basis  of  Life.  With  other  Essays. 

AND 

Lectures  on  Evolution.  With  an  Appendix  on  the 

Study  of  Biology. 

Two  books  in  one  volume.  Cloth....  75  cents. 


Animal  Automatism. 

AND 

Technical  Education,  with  other  Essays. 

Two  books  in  one  volume.  Cloth . 75  cents. 

SELECT  WORKS  OF  PROFESSOR  JOHN 
TYNDALL. 

Forms  of  Water  in  Clouds  and  Rivers,  Ice  and 
Glaciers.  Nineteen  Illustrations. 

Lessons  in  Electricity.  Sixty  Illustrations. 

Six  Lectures  on  Light.  Illustrated. 

on  Cloth . $1.00 


WORKS  BY  HERBERT  SPENCER. 

The  Data  of  Ethics.  Cloth . 75  ceol* 


Education:  Intellectual,  Moral,  and  Physical. 

AND 

Progress:  Its  Law  and  Cause.  With  other  Dis¬ 
quisitions. 

Two  books  in  one  volume.  Cloth  ...75  cents. 


The  Genesis  of  Science. 

AND 

The  Factors  of  Organic  Evolution. 

Two  books  in  one  volume.  Cloth. ....  75  cenM 

SELECT  WORKS  OF  GRANT  ALLEN. 

The  Evolutionist  at  Large. 

Vignettes  from  Nature. 

Force  and  Energy.  A  Theory  of  Dynamics. 

Three  books  in  one  volume.  Cloth. . .  . $10# 

SELECT  WORKS  OF  RICHARD  A.  PROCTOR, 
F.R.A.S. 

Light  Science  for  Leisure  Hours. 

Familiar  Essays  on  Scientific  Subjects. 
Hereditary  Traits,  and  other  Essays. 
Miscellaneous  Essays. 

Illusion  of  the  Senses,  and  other  Essays. 

Notes  on  Earthquakes,  with  fourteen  Miscellan¬ 
eous  Essays. 

Six  books  in  one  volume .  ...  $1 .50 

SELECT  WORKS  OF  WILLIAM  KINGDON  CLIP- 
FORD,  F.R.A.S. 

Seeing  and  Thinking. 

The  Scientific  Basis  of  Morals,  and  other  Essays. 

Conditions  of  Mental  Development,  and  other 
Essays. 

The  Unseen  Universe.— Also,  The  Philosophy  of 
the  Pure  Sciences. 

Cosmic  Emotion.— Also,  the  Teachings  of  Science, 
Five  books  in  one  volume.  Cloth . $1.25 


THE  HUMBOLDT  LIBRA R  Y  OF  SCIENCE. 


SELECT  WORK  OF  EDWARD  CLODD,  F.R.A.S." 

The  Childhood  of  Regllloas. 

The  Birth  end  Growth  of  Myth*  end  Legends. 
The  Childhood  of  the  World. 

Three  books  in  one  volume.  Cloth . |1.00 


SELECT  WORKS  OF  TH.  RIBOT. 

The  Diseases  of  Memory. 

The  Dlsesses  of  the  Will. 

The  Disease*  of  Personality. 

Three  books  in  one  volume.  Cloth . $1.00 


THE  MILKT  WAT. 

CONTAINING 

The  Wonders  of  the  Heavens.  With  thirty- 
two  Acti  noglyph  Illustrations. 

By  Camille  Flammarion. 

The  Romance  of  Astronomy.  By  R.  Kalley  Miller, 
M.A. 

The  Snn:  Its  Constltatlon;  Its  Phenomena; 

Its  Condition.  By  Nathah  T.  Carr,  L.L.D. 
Three  books  in  one  volume.  Cloth . $1.00 


POLITICAL  SCIENCE. 

CONTAINING 

Physics  and  Politic*.  An  Application  of  the 
Principles  of  Natural  Selection  and  Heredity 
to  Political  Society.  By  Walter  Bagehot,  au¬ 
thor  of  “The  English  Constitution.” 

Mat  tor;  of  the  Science  of  Politics.  By  Frederick 

Pollock. 

Two  books  in  one  volume.  Cloth . 78  cents 


THE  LAND  <Jl  ESTION. 

CONTAINING 

The  History  of  Landholding  la  England.  By 

Joseph  Fisher,  F.  R.  H.  S. 

Historical  Sketch  of  the  Dlstrlbatiea  of  Land 
In  England.  By  William  Lloyd  Birfcbcck, 
M.  A. 

Two  books  in  one  volume.  Cloth . 78  cents 


SELECT  WORKS  B1  J.  A  M  l 'ISO  1  PIfTON. 

The  Mystery  of  Matter.— Also  The  Philosophy  if 
Ignorance. 

The  Essential  Nature  of  Religion. 

Two  books  in  one  volume.  Cloth . 75  cents 

SELECT  WORKS  RY  ANDREW  WILSON,  F  R  S.  K. 

Science  and  Crime,  and  other  Essays. 

Science  and  Poetry,  and  other  Essays 

Two  books  in  one  volume.  Cloth . 75  ccata 

SKLICT  WORKS  BY  W.  M  ATTIKU  WILLIAM, 
F.R.A.S.,  F.C.S. 

Cnrrent  Discussion  In  Science. 

Scientific  Aspects  of  Nome  Familiar  Things. 

Two  books  in  one  volume.  Cloth. . 75  cents 

SELE4T  WORKS  RY  1.  F.  C.  HF.CKER,  M.D. 

The  Black  Death.  An  Account  of  the  Deadly 
Pestilence  of  the  Fourteenth  Century. 

The  Danrlnv  Mania  of  the  Middle  Agee. 

Two  books  in  one  volume.  Cloth . 75  cents 


WORKS  RY  CHARLES  DARWIN. 

1  he  Origin  of  Species  by  Means  of  Natural  Selec¬ 
tion,  or  the  Preservation  of  Favored  Races  in 
the  Struggle  for  Life.  New  Edition,  from  the 
latest  English  edition,  with  additions  and  cor¬ 
rections.  Cloth . $1.25 

The  Descent  of  Man,  and  Selection  in  Relation 

to  He*.  With  illustrations.  New  edition,  re¬ 
vised  and  augmented.  Cloth..  . . .  $1  50 

The  Formation  of  Vegetable  Monld  through  the 
Action  of  Earth-worms,  with  Observations  on 
their  Habits.  Illustrated  Cloth. .,  .75  cents 

A  COMCANtON-OOOK  TO  DAS  WINS  Wot  NS, 

Charles  Darwin:  His  Life  and  Work  By  Crant 

Allen.  Cloth . 75  cent* 


* 


HYPNOTISM 

I^rs  History  and  Present  Development, 

By  FREDRIK  BJORNSTROM,  M.  D.t 

r  Head  Physician  of  the  Stockholm  Hospital,  Professor  of  Psychiatry,  Late  Royal  Swedish 

Medical  Counselor. 

Authorized  Translation  from  the  Second  Swedish  Edition. 

By  BARON  NILS  POSSE,  M.  G., 

Director  of  the  Boston  School  of  Gymnastics. 

Paper  Cover  (No.  113  of  The  Humboldt  Library),  -  -  •  30  Cents 

Cloth,  Extra,  “  “  “  -  -  -  75  Cents 


PRESS  NOTICES. 

The  learned  Swedish  physician,  Bjdrnstrdm.  —  Churchman. 

It  is  a  strange  and  mysterious  subject  this  hypnotism. —  The  Sun. 

Perhaps  as  concise  as  any  work  we  have. — S.  California  Practitioner. 

We  have  found  this  book  exceedingly  interesting. — California  Homcepath. 

A  concise,  thorough,  and  scientific  examination  of  a  little-understood  subject. — Episcopal 
Recorder. 

Few  of  the  new  bocks  have  more  Interest  for  scientist  and  layman  alike. — Sunday  Times 
{Boston). 

The  study  of  hypnotism  is  in  fashion  again.  It  is  a  fascinating  and  dangerous  study.— 

Toledo  Bee. 

It  is  well  written,  being  concise,  which  is  a  difficult  point  to  master  in  all  translations. — 
Medical  Bulletin  (Philadelphia). 

The  subject  will  be  fascinating  to  many,  and  it  receives  a  cautious  yet  sympathetic 
treatment  in  this  book. — Evangelist. 

One  of  the  most  timely  works  of  the  hour.  No  physician  who  would  keep  up  with  the 
times  can  afford  to  be  without  this  work. — Quarterly  Journal  of  Inebriety. 

Its  aim  has  been  to  give  all  the  information  that  may  be  said  undir  the  present  state  of 
our  knowledge.  Every  physician  should  read  this  volume. — American  Medical  Journal  (St. 
Louis). 

Is  a  contribution  of  decided  value  to  a  much-discussed  and  but  little-analyzed  subject  by 
an  eminent  Swedish  alienist  known  to  American  students  of  European  psychiatry. — Medical 
Standard  (Chicago). 

This  is  a  highly  interesting  and  instructive  book.  Hypnotism  is  on  the  onward  march 
to  the  front  as  a  scientific  subject  for  serious  thought  and  investigation. — The  Medical  Free 
Press  (Indianapolis). 

Many  of  the  mysteries  of  mesmerism,  and  all  that  class  of  manifestation,  are  here 
treated  at  length,  and  explained  as  far  as  they  can  be  with  our  present  knowledge  of  psy¬ 
chology.  -  New  York  Journal  of  Commerce. 

The  marvels  of  hypnotic  phenomena  increase  with  investigation.  Dr.  Bjornstrom,  in 
this  clear  and  well-written  essay,  has  given  about  all  that  modern  science  has  been  able  to 
develop  of  these  phenomena. — Medical  Visitor  (Chicago). 

It  has  become  a  matter  of  scientific  research,  and  engages  the  attention  of  some  of  the 
foremost  men  of  the  day,  like  Charcot,  of  Paris.  It  is  interesting  reading,  outside  of  any 
usefulness,  and  may  take  the  place  of  a  novel  on  the  office  table. — Eclectic  Medical  Journal 
(Cincinnati). 

This  interesting  book  contains  a  scholarly  account  of  the  history,  development,  and 
scientific  aspect  of  hypnotism.  As  a  whole,  the  book  is  of  great  interest  and  very  instruc¬ 
tive.  It  is  worthy  of  careful  perusal  by  all  physicians,  and  contains  nothing  unfit  to  be  read 
by  the  laity. — Medical  and  Surgical  Reporter  (Philadelphia). 

To  define  the  real  nature  of  hypnotism  is  as  difficult  as  to  explain  the  philosophy  of  toxic 
or  therapeutic  action  of  medicine  — more  so,  indeed.  None  the  less,  however,  does  it 
behoove  the  practitioner  to  understand  what  it  does,  even  if  he  cannot  tell  just  what  it  is,  or 
how  it  operates.  Dr.  BjQrnstrom’s  book  aims  to  give  a  general  review  of  the  entire  subject. 
— i Medical  Record. 
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"Should  be  re-read  by  every  seeker  after  truth.” — Rockland  Independent. 

"  Polished  in  style  and  very  often  exquisite  in  expression.” — Natick  Citieen. 

"  The  book  is  interesting  throughout,  and  the  more  widely  it  is  read  the  better.” — Twentieth 
Century. 

"  Shows  profound  research,  original  ideas,  and  what  be  almost  called  inspiration.”— Sun» 
day  Times  (Tacoma). 

“The  effort  is  noble,  and  the  author  has  not  escaped  saying  many  profound  and  true 
things.” — Christian  Union. 

"One  of  a  large  number  of  *  reformatory’  volumes  now  being  printed,  but  it  is  better  than 
many  of  them.” — Truth  Seeker. 

"  The  book  is  from  a  widely-read  man,  and  is  written  for  a  high  end.  In  its  intellectual 
and  ‘spiritual’  aspects,  it  is  educative  and  stimulating.” — The  New  Ideal. 

"The  book  before  us  is  one  of  the  signs  of  the  times.  It  prophesies  a  new  age,  and 
exhorts  to  the  life  which  shall  further  its  coming.” — New  Church  Messenger. 

"The  book  is  a  natural  product  of  the  prophetic  element  of  the  times,  which  is  reaching 
forward  into  the  new  economic  age  we  are  just  entering.” — Teacher's  Outlook. 

"The  chapters  on  ‘Natural  and  Social  Selection’  are  among  the  most  interesting  in  the 
book,  and  require  close  reading  to  take  in  the  whole  drift  of  their  meaning.” — Detroit 
Tribune. 

“  It  is  a  real  contribution  to  original  and  advanced  thought  upon  the  highest  themes  of 
life  and  religion — of  intellectual,  moral,  social,  material  and  spiritual  progress.” — The 
Unitarian. 

“There  are  many  golden  sentences  in  the  chapter  on  Love,  and  the  practical  good  sense 
shown  in  the  treatment  of  the  marriage  question  would  help  many  husbands  and  wives  to 
live  more  happily  together.” — The  Dawn. 

“This  is  a  new  and  thoroughly  original  treatment  of  the  subjects  of  morality,  religion  and 
human  perfectibility,  and  furnishes  a  new  ground  for  the  treatment  of  all  social  questions. 
It  is  radical  and  unique.” — The  Northwestern, 

"It  is  in  no  sense  an  ordinary  work.  It  makes  strong  claims  and  attempts  to  carry  out 
the  largest  purposes.  Taking  the  stand-point  of  science,  it  attacks  the  gravest  problems  of 
the  times  with  an  endeavor  to  show  that  the  most  advanced  science  will  enable  us  to  reach 
the  most  satisfactory  conclusions.” — Chicago  Inter  Ocean. 

"One  of  the  most  Important  recent  works  for  those  who  are  striving  to  rise  into  a  nobler 
life,  who  are  struggling  to  escape  the  thraldom  of  the  present  selfish  and  pessimistic  age. 
Many  passages  in  Mr.  Peck’s  work  strongly  suggest  the  lofty  teachings  of  those  noblest  oi 
the  ancient  philosophers,  the  Stoics.  Those  who  are  hungering  and  thirsting  after  a  nobler 
existence  will  find  much  inspiration  in  4  The  Kingdom  of  the  Unselfish.’”—  The  Arena * 
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